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(57) ABSTRACT

A pixel circuit and a drive method therefor, and an active
matrix organic light-emitting display. The pixel circuit ini-
tializes an anode of an organic light-emitting diode (OLED)
through a seventh thin-film transistor (M7), so that the aging
of the organic light-emitting diode (OLED) is slowed down
and the service life of the organic light-emitting diode
(OLED) is prolonged. The current output by a first thin-film
transistor (M1) serving as a drive element is determined by
a data voltage provided by a data line (Dm) and an initial-
ization voltage (Vref) provided by a third power supply and
has nothing to do with external supply voltages and a
threshold voltage of the first thin-film transistor (M1), and
therefore brightness non-uniformity caused by the deviation
in the threshold voltage of the thin-film transistor and the
change in the supply voltages can be avoided. Therefore, the
active matrix organic light-emitting display which uses the

G09G 3/3291 (2006.01) pixel circuit and the drive method therefor prolongs the
G09G 3/3233 (2006.01) service life, and improves the display quality.
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PIXEL CIRCUIT AND DRIVE METHOD
THEREFOR, AND ACTIVE MATRIX
ORGANIC LIGHT-EMITTING DISPLAY

TECHNICAL FIELD

[0001] The present invention relates to the field of flat
panel display devices and, in particular, to a pixel circuit and
amethod for driving it, as well as to an active matrix organic
light-emitting diode (AMOLED) display device.

BACKGROUND

[0002] Organic light-emitting diode (OLED) display
devices utilize OLEDs to display images. Such display
devices are active devices which differ from traditional
thin-film-transistor ~ liquid-crystal ~ display (TFT-LCD)
devices in actively emitting light and not requiring back-
light. They have many advantages such as high contrast, fast
response and small thickness, and are praised as display
devices of the next generation that will replace the TFT-LCD
devices.

[0003] Depending on how they are driven, OLED display
devices can be categorized into passive matrix organic
light-emitting diode (PMOLED) devices and active matrix
organic light-emitting diode (AMOLED) devices.

[0004] An AMOLED display device comprises scan lines,
data lines and an array of pixels defined by the scan lines and
data lines. Each of the pixels in the array includes an OLED
and a pixel circuit that drives the OLED. Reference is now
made to FIG. 1, which is a diagram showing a pixel circuit
in an AMOLED display device of the prior art. As shown in
FIG. 1, the conventional pixel circuit 10 generally includes
a switch thin-film transistor T1, a drive thin-film transistor
T2 and a capacitor Cs. The switch transistor T1 is connected
to a scan line S(n). When the switch transistor T1 is turned
on via the scan line S(n), a data voltage V., provided by a
data line is stored via the switch transistor T1 in the capacitor
Cs, thereby causing the drive transistor T2 to produce a
current which drives the OLED to emit light.

[0005] The brightness of the pixel is determined by the
current flowing through the OLED, and the current is in turn
under the control of the pixel circuit. In this conventional
pixel circuit, the current flowing through the OLED is
affected by a threshold voltage of the drive transistor and a
power supply voltage VDD applied to the pixel circuit.
Upon a change occurring in the threshold voltage of the
drive transistor or in the power supply voltage VDD, the
current flowing through the OLED may undergo a signifi-
cant variation which can lead to the OLED emitting light
with a different brightness level from those of other OLEDs
in response to their corresponding data signals which, how-
ever, indicate the same brightness level. Therefore, it is
difficult for this conventional AMOLED display device to
display an image with uniform brightness.

[0006] Therefore, there is an urgent need in this art for a
solution to address the problem of low brightness uniformity
of conventional AMOLED display devices.

SUMMARY OF THE INVENTION

[0007] Itis an object of the present invention to overcome
the problem of low brightness uniformity arising from the
use of conventional AMOLED display devices by presenting
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a pixel circuit and a method for driving it, as well as an
active matrix organic light-emitting diode (AMOLED) dis-
play device.

[0008] This object is attained by a pixel circuit including:
[0009] a first thin-film transistor, which is connected
between a second node and an anode of an organic light-
emitting diode (OLED) and has a gate connected to a first
node;

[0010] a second thin-film transistor, which is connected
between the first node and a third node and has a gate
connected to an emission control line;

[0011] a third thin-film transistor, which is connected
between the third node and a third power source and has a
gate connected to an initialization control line;

[0012] a fourth thin-film transistor, which is connected
between a first power source and the second node and has a
gate connected to a scan line;

[0013] a fifth thin-film transistor, which is connected
between a data line and the first node and has a gate
connected to the scan line;

[0014] a sixth thin-film transistor, which is connected
between the first power source and the second node and has
a gate connected to the emission control line;

[0015] a seventh thin-film transistor, which is connected
between the third power source and the anode of the OLED
and has a gate connected to the initialization control line;

[0016] a first capacitor connected between the first node
and the third node; and

[0017] a second capacitor connected between the third
node and the second node.

[0018] Optionally, a cathode of the OLED may be con-
nected to a second power source, wherein the first power
source and the second power source are provided to drive the
OLED; and the third power source is configured to provide
an initialization voltage.

[0019] Optionally, the initialization voltage may be a
negative voltage.

[0020] Optionally, the first through the seventh thin-film
transistors may be all p-type thin-film transistors.

[0021] Optionally, the current provided by the first thin-
film transistor to the OLED may be determined by a data
voltage provided by the data line and the initialization
voltage provided by the third power source and be indepen-
dent of the power supply voltages provided by the first
power source and the second power source, as well as of a
threshold voltage of the first thin-film transistor.

[0022] Optionally, the fourth thin-film transistor and the
fifth thin-film transistor may be controlled via the scan line,
wherein the third thin-film transistor and the seventh thin-
film transistor are controlled via the initialization control
line and the second thin-film transistor and the sixth thin-
film transistor are controlled via the emission control line.
[0023] Accordingly, the present invention also provides a
method for driving the pixel circuit, including: a scan period
including a first period of time, a second period of time and
a third period of time, wherein

[0024] in the first period of time, a scan signal provided by
the scan line and a control signal provided by the initializa-
tion control line both shift from a high level to a low level
and a control signal provided by the emission control line
jumps from the low level to the high level, leading to the
third thin-film transistor, the fourth thin-film transistor, the
fifth thin-film transistor and the seventh thin-film transistor
being turned on, the data voltage provided by the data line
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being supplied to the first node via the fifth thin-film
transistor, and the third node and the anode of the OLED
being initialized by the third power source;

[0025] in the second period of time, the control signal
provided by the initialization control line is maintained at
the low level, the control signal provided by the emission
control line is maintained at the high level and the scan
signal provided by the scan line shifts from the low level to
the high level, leading to the fourth thin-film transistor and
the fifth thin-film transistor being turned off, the writing of
the data voltage being ended, and a sampling of the thresh-
old voltage of the first thin-film transistor M1 being com-
pleted; and

[0026] in the third period of time, the scan signal provided
by the scan line is maintained at the high level, the control
signal provided by the initialization control line jumps from
the low level to the high level and the control signal
provided by the emission control line drops from the high
level to the low level, leading to the third thin-film transistor
and the seventh thin-film transistor being turned off, the
second thin-film transistor and the sixth thin-film transistor
being turned on, and the first thin-film transistor outputting
a current which drives the OLED to emit light.

[0027] Optionally, in the first period of time, the first
power source may be connected to the second node via the
fourth thin-film transistor, wherein a voltage at the second
node is equal to the voltage provided by the first power
source.

[0028] Optionally, in the third period of time, the first
capacitor may be shorted wherein a voltage difference
between the gate and a source of the first thin-film transistor
is equal to a voltage stored in the second capacitor.

[0029] Accordingly, the present invention also provides an
active matrix organic light-emitting diode (AMOLED) dis-
play device including the pixel circuit as defined above.
[0030] Inthe pixel circuit and the method for driving it, as
well as the AMOLED display device, by initializing the
anode of the OLED through the seventh thin-film transistor,
aging of the OLED is slowed and the service life thereof is
extended. In addition, as the current output by the first
thin-film transistor which serves as a drive element is
determined by the data voltage provided by the data line and
the initialization voltage provided by the third power source
and is independent of the external power supply voltages
and the threshold voltage of the first thin-film transistor,
brightness non-uniformity that may arise from variations in
thin-film transistor threshold voltages and power supply
voltage changes can be overcome. Therefore, use of the
pixel circuit and the method for driving it, as well as the
AMOLED display device can result in not only service life
extension but also an improvement in display quality.

BRIEF DESCRIPTION OF DRAWINGS

[0031] FIG. 1 is a schematic diagram showing a pixel
circuit in an AMOLED display device of the prior art.

[0032] FIG. 2 is a schematic illustration of a pixel circuit
according to an embodiment of the present invention.

[0033] FIG. 3 is a timing diagram illustrating a method of
driving a pixel circuit according to the present invention.

[0034] FIG. 4 schematically illustrates an AMOLED dis-
play device according to the present invention.
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DETAILED DESCRIPTION

[0035] Pixel circuits and methods for driving them, as well
as active matrix organic light-emitting diode (AMOLED)
display devices, according to the present invention, will be
described below in greater detail with reference to specific
embodiments and the accompanying drawings. The advan-
tages and feature of the invention will become more appar-
ent from the following description and the appended claims.
It is noted that the drawings are presented in a very simpli-
fied form not precisely drawn to scale with the only purpose
of facilitating the description of the embodiments of the
invention.

[0036] Reference is now made to FIG. 2, which shows a
schematic illustration of a pixel circuit according to an
embodiment of the present invention. As shown in FIG. 2,
the pixel circuit 20 includes: a first thin-film transistor M1,
which is connected between a second node N2 and an anode
of an organic light-emitting diode OLED and has a gate
connected to a first node N1; a second thin-film transistor
M2, which is connected between the first node N1 and a
third node N3 and has a gate connected to an emission
control line EM ; a third thin-film transistor M3, which is
connected between the third node N3 and a third power
source and has a gate connected to an initialization control
line Clk,; a fourth thin-film transistor M4, which is con-
nected between a first power source and the second node N2
and has a gate connected to a scan line S ; a fifth thin-film
transistor M5, which is connected between a data line D,
and the first node N1 and has a gate connected to the scan
line S,,; a sixth thin-film transistor M6, which is connected
between the first power source and the second node N2 and
has a gate connected to the emission control line EM,; a
seventh thin-film transistor M7, which is connected between
the third power source and the anode of the organic light-
emitting diode OLED and has a gate connected to the
initialization control line Clk, ; a first capacitor C1 connected
between the first node N1 and the third node N3; and a
second capacitor C2 connected between the third node N3
and the second node N2.

[0037] In particular, a cathode of the organic light-emit-
ting diode OLED is connected to a second power source, and
the pixel circuit 20 and the organic light-emitting diode
OLED are provided with the first power source, the second
power source and the third power source externally (e.g.,
from a power supply). The first power source and the second
power source are provided to drive the organic light-emit-
ting diode OLED, and serve to provide a first power supply
voltage VDD and a second power supply voltage VSS,
respectively. The third power source is configured to provide
an initialization voltage V,,. In general, the first power
source has a high level, while the second power source and
the third power source both have a low level. In this
embodiment, the initialization voltage V- provided by the
third power source is a negative voltage.

[0038] Asshown in FIG. 2, the pixel circuit 20 controls the
fourth thin-film transistor M4 and the fifth thin-film transis-
tor M5 via the scan line S,, the third thin-film transistor M3
and the seventh thin-film transistor M7 via the initialization
control line Clk,,, and the second thin-film transistor M2 and
the sixth thin-film transistor M6 via the emission control line
EM,,.

[0039] Upon a scan signal provided by the scan line S,
transitioning to the low level, the fourth thin-film transistor
M4 and the fifth thin-film transistor M5 are both turned on,
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leading to supply of a data voltage V,,,, provided by the data
line D,, to the first node N1 via the fifth thin-film transistor
M5 and application of the first power supply voltage VDD
provided by the first power source to the second node N2 via
the fourth thin-film transistor M4.

[0040] When a control signal provided by the initialization
control line CIk,, transitions to the low level, the third
thin-film transistor M3 and the seventh thin-film transistor
M7 are both turned on, leading to the initialization voltage
V,orprovided by the third power source being supplied to the
third node N3 and the anode of the organic light-emitting
diode OLED via the third thin-film transistor M3 and the
seventh thin-film transistor M7, respectively.

[0041] When a control signal provided by the emission
control line EM,, transitions to the low level, the second
thin-film transistor M2 and the sixth thin-film transistor M6
are both turned on, causing the first thin-film transistor M1
to be turned on and provide a current which drives the
organic light-emitting diode OLED to emit light having a
brightness level corresponding to the magnitude of the
current. This allows an image to be displayed.

[0042] In this embodiment, the pixel circuit 20 is imple-
mented as a 7T2C circuit including the seven thin-film
transistors and the two capacitors, wherein the seven thin-
film transistors are all p-type thin-film transistors, with the
first thin-film transistor M1 serving as a drive transistor, the
third thin-film transistor M3 and the seventh thin-film tran-
sistor M7 being controlled by the initialization control line
Clk,, which is configured for initialization control, the fourth
thin-film transistor M4 and the fifth thin-film transistor M5
being controlled by the scan line S, which is configured for
the control of writing of the data voltage V ;,,, and sampling
of the threshold voltage of the drive transistor, and the
second thin-film transistor M2 and the sixth thin-film tran-
sistor M6 being controlled by the emission control line EM,
which is configuration for control of light-emission of the
organic light-emitting diode OLED.

[0043] The initialization voltage V,  provided by the third
power source is applied to the anode of the organic light-
emitting diode OLED via the seventh thin-film transistor
M7, allowing for the initialization of the anode of the
organic light-emitting diode OLED and hence resulting in
service life extension of the organic light-emitting diode
OLED and the drive thin-film transistor M1.

[0044] In addition, the current of the organic light-emit-
ting diode OLED provided by the first thin-film transistor
M1 is determined by the data voltage V., provided by the
data line D,, and the initialization voltage V,,,provided by
the third power source and is independent of the power
supply voltages provided by the first power source and the
second power source, as well as of the threshold voltage of
the first thin-film transistor M1. Therefore, use of the pixel
circuits 20 can avoid brightness non-uniformity caused by
variations in threshold voltages of the thin-film transistors
and changes in the power supply voltages and thus enable
improved display quality of a display device in which the
pixel circuits are used.

[0045] Accordingly, the present invention also provides a
method for driving the pixel circuit, comprising:

[0046] a scan period including a first period of time t1, a
second period of time t2 and a third period of time t3,
wherein:

[0047] in the first period of time (1, the scan signal
provided by the scan line S,, and the control signal provided
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by the initialization control line Clk, shift from the high
level to the low level and the control signal provided by the
emission control line EM,, jumps from the low level to the
high level, leading to the third thin-film transistor M3, the
fourth thin-film transistor M4, the fifth thin-film transistor
M5 and the seventh thin-film transistor M7 being turned on,
the data voltage V,,, provided by the data line D,, being
supplied to the first node N1 via the fifth thin-film transistor
M35, and the third node N3 and the anode of the organic
light-emitting diode OLED being initialized by the third
power source;

[0048] in the second period of time t2, the control signal
provided by the initialization control line Clk,, is maintained
at the low level, the control signal provided by the emission
control line EM,, is maintained at the high level and the scan
signal provided by the scan line S, shifts from the low level
to the high level, leading to the fourth thin-film transistor M4
and the fifth thin-film transistor M5 being turned off, the
writing of the data voltage V,,,, being ended, and the
sampling of the threshold voltage of the first thin-film
transistor M1 being completed; and

[0049] in the third period of time t3, the scan signal
provided by the scan line S, is maintained at the high level,
the control signal provided by the initialization control line
Clk,, jumps from the low level to the high level and the
control signal provided by the emission control line EM,,
drops from the high level to the low level, leading to the
third thin-film transistor M3 and the seventh thin-film tran-
sistor M7 being turned off, the second thin-film transistor
M2 and the sixth thin-film transistor M6 being turned on,
and the first thin-film transistor MI outputting a current
which drives the OLED to emit light.

[0050] Specifically, in the first period of time t1, following
the fifth thin-film transistor M5 being turned on, the data
voltage V ., provided by the data line D, is written to the
first node N1 via the fifth thin-film transistor M5, so that a
voltage V,, at the first node N1 is equal to V ;. After the
fourth thin-film transistor M4 is turned on, the first power
source is connected to the second node N2 via the fourth
thin-film transistor M4, so that a voltage V,, at the second
node N2 is equal to VDD. In this process, the third power
source provides the initialization voltage V,,.to the anode of
the organic light-emitting diode OLED via the seventh
thin-film transistor M7, and thereby initializing the anode of
the organic light-emitting diode OLED. This slows the aging
of the organic light-emitting diode OLED and extends its
service life. In addition, the third power source also provides
the initialization voltage V1o the third node N3 via the
third thin-film transistor M3, thereby initializing the third
node N3. With the initialization being completed, a voltage
at the anode of the organic light-emitting diode OLED and
a voltage V,; at the third node N3 are both equal to V.
[0051] In the second period of time t2, following the fifth
thin-film transistor being turned off, the writing of the data
voltage V ,,, provided by the data line D,, to the first node
N1 is terminated, so that the voltage V, at the first node N1
is equal to the data voltage V ,,,. As the fourth thin-film
transistor M4 is turned off, the voltage V,,, at the second
node N2 is pulled down to V,,,+Y,|, while the voltage
Vs at the third node N3 remains equal to V,, » As the second
capacitor C2 is connected between the third node N3 and the
second node N2, a voltage stored in the second capacitor C2
isequalto V,,,+1Y |-V, . where V, represents the thresh-
old voltage of the first thin-film transistor M1. In this way,
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the threshold voltage of the first thin-film transistor M1 is
stored in the second capacitor C2, completing the sampling
of the threshold voltage of the first thin-film transistor M1.
[0052] In the third period of time t3, following the seventh
thin-film transistor M7 being turned off, the third power
source can no longer provide the initialization voltage V,
to the anode of the organic light-emitting diode OLED via
the seventh thin-film transistor M7, and the initialization of
the anode of the organic light-emitting diode OLED is
therefore terminated. At the same time, as the second
thin-film transistor M2 is turned on, the first capacitor C1 is
shorted. As a result, a gate-source voltage V1 of the first
thin-film transistor M1, i.e., a voltage difference between the
gate and source of the first thin-film transistor M1, equals the
voltage stored in the second capacitor C2. We can thus
obtain the gate-source voltage V, 1 of the first thin-film
transistor M1 as:

Vel =Vaaa® Vi~ Veer

[0053] In this process, as the sixth thin-film transistor M6
is turned on, the first power supply voltage VDD provided
by the first power source is transmitted to the first thin-film
transistor M1 via the sixth thin-film transistor M6, leading to
the first thin-film transistor M1 being turned on. As a result,
a current follows a path leading from the first power source
and passing through the sixth thin-film transistor M6, the
first thin-film transistor M1 and the organic light-emitting
diode OLED to reach the second power source, making the
organic light-emitting diode OLED emit light. That is, in the
third period of time 13, the pixels emit light to display an
image.

[0054] The current I, flowing through the organic light-
emitting diode OLED is calculated as:

Eqn. 1.

Ton=Kx(V, g1~V )

[0055] wherein, K is the product of the electron mobility,
aspect ratio and capacitance per unit area of the thin-film
transistor.

Eqn. 2,

[0056] From Eqns. 1 and 2, we can obtain:
Ton=Kx(V 4.~ ref)z Eqn. 3.
[0057] As indicated by Eqn. 3, the current flowing through

the organic lighting emitting diode OLED is independent of
the power supply voltages and the threshold voltage of the
first thin-film transistor M1, and is related only to the data
voltage V 4, ., the initialization voltage V,, -and the constant
K. Therefore, even if there were changes in the power supply
voltages or in the threshold voltages of the first thin-film
transistors M1, the currents I , in the organic lighting
emitting diodes OLED would not be affected at all. Thus, the
problem of non-uniform brightness arising from threshold
voltage variations and power wiring impedances can be
overcome by use of the pixel circuit 20 and the method for
driving it. At the same time, the services lives of the organic
lighting emitting diodes OLED and the first thin-film tran-
sistors M1 that serve as drive transistors can also be
extended.

[0058] Accordingly, the present invention also provides an
active matrix organic light-emitting diode (AMOLED) dis-
play device. As shown in FIG. 4, the AMOLED display
device comprises: display unit 100, a scan driver 200 and a
data driver 300. The display unit 100 includes a plurality of
pixels 110 which are disposed at intersections between scan
lines S,-S, and data lines D,-D,, in a matrix. Each of the
plurality of pixels 110 is connected to a corresponding one
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of the scan lines and a corresponding one of the data lines
and comprises a pixel circuit 20 as defined above.

[0059] Specifically, the display unit 100 is provided with
the first power source VDD and the second power source
VSS externally (e.g., from a power supply). The first power
source VDD and the second power source VSS serve as a
high level voltage source and a low level voltage source,
respectively, and are configured to drive the pixels 110.
[0060] As shown in FIG. 4, the display unit 100 includes
the plurality of pixels 110 which are arranged in an mxn
matrix, wherein m is a number of columns of the pixel 110,
n is a number of rows thereof, m=1 and n=1. Each of the
pixels 110 is connected to a corresponding one of the scan
lines and a corresponding one of the data lines (each of the
scan lines is connected to a correspondingly numbered one
of the rows of the pixels 110, and each of the data lines is
connected to a correspondingly numbered one of the col-
umns of the pixels 110). For example, a pixel 110 in the i-th
row and j-th column is connected to an i-th scan line S, and
a j-th data line D,

[0061] Each of the scan lines is connected to the scan
driver 200 which is configured to generate scan control
signals in response to external scan control signals (e.g.,
from timing control units). The scan control signals gener-
ated by the scan driver 200 are sequentially provided to the
pixels 110 via the respective scan lines S,-S,. Each of the
data lines is connected to the data driver 300 which is
configured to produce data signals in response to external
data and data control signals (e.g., from timing control
units). The data signals produced by the data driver 300 are
provided to the pixels 110 via the data lines D,-D,, concur-
rently with the scan signals.

[0062] With combined reference to FIGS. 3 and 4, in the
first period of time t1, each pixel 110 is initialized and
receives a data signal provided by the corresponding data
line. In the second period of time t2, writing of the data
signal is terminated, and the threshold voltage of the drive
transistor is sampled. In the third period of time t3, the pixel
110 emits light with a brightness level corresponding to the
data signal to enable the display of an image.

[0063] As the pixel 110 incorporates pixel circuits 20 as
defined above which allows the threshold voltage compen-
sation and avoidance of an impact of the first power supply
voltage VDD on brightness, possible changes in the power
supply voltages or in the threshold voltages of the first
thin-film transistors M1 will not affect the currents I,
flowing through the organic light-emitting diodes OLED,
and improved brightness uniformity of the AMOLED dis-
play device can be obtained.

[0064] In summary, in the pixel circuits and the methods
for driving them, as well as the AMOLED display devices,
according to the present invention, by initializing the anode
of the OLED through the seventh thin-film transistor, aging
of the OLED is slowed and the service life thereof is
extended. In addition, as the current output by the first
thin-film transistor which serves as a drive element is
determined by the data voltage provided by the data line and
the initializing voltage provided by the third power source
and is independent of the external power supply voltages
and the threshold voltage of the first thin-film transistor,
brightness non-uniformity that may arise from variations in
thin-film transistor threshold voltages and power supply
voltage changes can be overcome. Therefore, use of the
pixel circuits and the methods for driving them, as well as
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the AMOLED display devices, according to the present
invention can result in not only service life extension but
also an improvement in display quality.

[0065] The foregoing description is merely preferred
embodiments of the present invention and does not limit the
scope of the invention in any way. All changes and modi-
fications made in light of the foregoing disclosure by those
of ordinary skill in the art fall within the scope of the
appended claims.

1. A pixel circuit, comprising:

a first thin-film transistor, which is connected between a
second node and an anode of an organic light-emitting
diode and has a gate connected to a first node;

a second thin-film transistor, which is connected between
the first node and a third node and has a gate connected
to an emission control line;

a third thin-film transistor, which is connected between
the third node and a third power source and has a gate
connected to an initialization control line;

a fourth thin-film transistor, which is connected between
a first power source and the second node and has a gate
connected to a scan line;

a fifth thin-film transistor, which is connected between a
data line and the first node and has a gate connected to
the scan line;

a sixth thin-film transistor, which is connected between
the first power source and the second node and has a
gate connected to the emission control line;

a seventh thin-film transistor, which is connected between
the third power source and the anode of the organic
light-emitting diode and has a gate connected to the
initialization control line;

a first capacitor connected between the first node and the
third node; and

a second capacitor connected between the third node and
the second node.

2. The pixel circuit of claim 1, wherein a cathode of the
organic light-emitting diode is connected to a second power
source; the first power source and the second power source
are provided to drive the organic light-emitting diode; and
the third power source is configured to provide an initial-
ization voltage.

3. The pixel circuit of claim 2, wherein the initialization
voltage is a negative voltage.

4. The pixel circuit of claim 1, wherein the first to the
seventh thin-film transistors are all p-type thin-film transis-
tors.

5. The pixel circuit of claim 1, wherein a current provided
by the first thin-film transistor to the organic light-emitting
diode is determined by a data voltage provided by the data
line and an initialization voltage provided by the third power
source and is independent of power supply voltages pro-
vided by the first power source and the second power source,
as well as of a threshold voltage of the first thin-film
transistor.

6. The pixel circuit of claim 1, wherein the fourth thin-
film transistor and the fifth thin-film transistor are controlled
via the scan line; the third thin-film transistor and the
seventh thin-film transistor are controlled via the initializa-
tion control line; and the second thin-film transistor and the
sixth thin-film transistor are controlled via the emission
control line.
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7. A method for driving a pixel circuit as defined in any
claim 1, in which a scan period includes a first period of
time, a second period of time and a third period of time,
wherein

in the first period of time, a scan signal provided by the
scan line and a control signal provided by the initial-
ization control line both shift from a high level to a low
level and a control signal provided by the emission
control line jumps from the low level to the high level,
leading to the third thin-film transistor, the fourth
thin-film transistor, the fifth thin-film transistor and the
seventh thin-film transistor being turned on, a data
voltage provided by the data line being supplied to the
first node via the fifth thin-film transistor, and the third
node and the anode of the organic light-emitting diode
being initialized by the third power source;

in the second period of time, the control signal provided
by the initialization control line is maintained at the low
level, the control signal provided by the emission
control line is maintained at the high level and the scan
signal provided by the scan line shifts from the low
level to the high level, leading to the fourth thin-film
transistor and the fifth thin-film transistor being turned
off, a writing of the data voltage being ended, and a
sampling of a threshold voltage of the first thin-film
transistor being completed; and

in the third period of time, the scan signal provided by the
scan line is maintained at the high level, the control
signal provided by the initialization control line jumps
from the low level to the high level and the control
signal provided by the emission control line drops from
the high level to the low level, leading to the third
thin-film transistor and the seventh thin-film transistor
being turned off, the second thin-film transistor and the
sixth thin-film transistor being turned on, and the first
thin-film transistor outputting a current which drives
the organic light-emitting diode to emit light.

8. The method of claim 7, wherein in the first period of
time, the first power source is connected to the second node
via the fourth thin-film transistor, and a voltage at the second
node is equal to the voltage provided by the first power
source.

9. The method of claim 7, wherein in the third period of
time, the first capacitor is shorted and a voltage difference
between the gate and a source of the first thin-film transistor
is equal to a voltage stored in the second capacitor.

10. An active matrix organic light-emitting diode (AMO-
LED) display device, comprising a pixel circuit, wherein the
pixel circuit comprises:

a first thin-film transistor, which is connected between a
second node and an anode of an organic light-emitting
diode and has a gate connected to a first node;

a second thin-film transistor, which is connected between
the first node and a third node and has a gate connected
to an emission control line;

a third thin-film transistor, which is connected between
the third node and a third power source and has a gate
connected to an initialization control line;

a fourth thin-film transistor, which is connected between
a first power source and the second node and has a gate
connected to a scan line;

a fifth thin-film transistor, which is connected between a
data line and the first node and has a gate connected to
the scan line;
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a sixth thin-film transistor, which is connected between
the first power source and the second node and has a
gate connected to the emission control line;

a seventh thin-film transistor, which is connected between
the third power source and the anode of the organic
light-emitting diode and has a gate connected to the
initialization control line;

a first capacitor connected between the first node and the
third node; and

a second capacitor connected between the third node and
the second node.

11. The method of claim 7, wherein a cathode of the
organic light-emitting diode is connected to a second power
source; the first power source and the second power source
are provided to drive the organic light-emitting diode; and
the third power source is configured to provide an initial-
ization voltage.

12. The method of claim 11, wherein the initialization
voltage is a negative voltage.

13. The method of claim 7, wherein the first through the
seventh thin-film transistors are all p-type thin-film transis-
tors.

14. The method of claim 7, wherein a current provided by
the first thin-film transistor to the organic light-emitting
diode is determined by a data voltage provided by the data
line and an initialization voltage provided by the third power
source and is independent of power supply voltages pro-
vided by the first power source and the second power source,
as well as of a threshold voltage of the first thin-film
transistor.

15. The method of claim 7, wherein the fourth thin-film
transistor and the fifth thin-film transistor are controlled via
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the scan line; the third thin-film transistor and the seventh
thin-film transistor are controlled via the initialization con-
trol line; and the second thin-film transistor and the sixth
thin-film transistor are controlled via the emission control
line.

16. The AMOLED display device of claim 10, wherein a
cathode of the organic light-emitting diode is connected to
asecond power source; the first power source and the second
power source are provided to drive the organic light-emit-
ting diode; and the third power source is configured to
provide an initialization voltage.

17. The AMOLED display device of claim 16, wherein
the initialization voltage is a negative voltage.

18. The AMOLED display device of claim 10, wherein
the first through the seventh thin-film transistors are all
p-type thin-film transistors.

19. The AMOLED display device of claim 10, wherein a
current provided by the first thin-film transistor to the
organic light-emitting diode is determined by a data voltage
provided by the data line and an initialization voltage
provided by the third power source and is independent of
power supply voltages provided by the first power source
and the second power source, as well as of a threshold
voltage of the first thin-film transistor.

20. The AMOLED display device of claim 10, wherein
the fourth thin-film transistor and the fifth thin-film transis-
tor are controlled via the scan line; the third thin-film
transistor and the seventh thin-film transistor are controlled
via the initialization control line; and the second thin-film
transistor and the sixth thin-film transistor are controlled via
the emission control line.
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