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AMOLED PIXEL UNIT AND DRIVING
METHOD THEREFOR, AND AMOLED
DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to the field of flat
panel display devices and, in particular, to an AMOLED
pixel unit and a method for driving it, as well as to an
AMOLED display device.

BACKGROUND

[0002] In recent years, various types of flat panel display
devices lighter and smaller than cathode ray tube (CRT)
screens have been developed. Among the different types of
flat panel display devices, active-matrix organic light-emit-
ting diode (AMOLED) display devices utilize self-light-
emitting organic light-emitting diodes (OLEDs) to display
images, resulting in a shortened response time, less drive
power consumption, and relatively better brightness and
color purity characteristics. Thus, OLED display devices
have become the focus of the next generation display
devices.

[0003] A large AMOLED display device includes a plu-
rality of pixels at intersections between scan lines and data
lines. Each pixel includes an OLED and a pixel circuit that
drives the OLED. The pixel circuit typically includes a
switch transistor, a drive transistor and a capacitor. As the
properties of the pixels in the AMOLED display device are
adversely affected by differences between the drive transis-
tors as well as by leakage currents in the switch transistors,
the images displayed using these pixels suffer from low
uniformity and consistency in quality.

[0004] FIG. 1 is a circuit diagram of a conventional pixel
in an AMOLED display device. As shown in FIG. 1, the
conventional pixel 10 in the AMOLED display device
includes an OLED 14 and a pixel circuit 12 that is connected
to a data line Dm and a scan control line Sn in order to
enable control of the OLED 14.

[0005] Specifically, the pixel circuit 12 includes a second
transistor M2 (i.e., a drive transistor) connected between a
first power source ELVDD and an anode of the OLED 14,
a first transistor M1 (i.e, a switch transistor) connected
between a gate of the second transistor M2 and the data line
Dm, and a capacitor Cs connected between the gate of the
second transistor M2 and the first power source ELVDD,
wherein a gate of the first transistor M1 is connected to the
scan control line Sn. The OLED 14 has an anode connected
to the pixel circuit 12, and the OLED 14 has a cathode
connected to a second power source ELVSS. The OLED 14
emits light whose brightness corresponds to a current sup-
plied by the pixel circuit 12.

[0006] When a scan signal is provided to the scan control
line Sn, the pixel circuit 12 controls the magnitude of a
current supplied to the OLED 14 in correspondence to a data
signal provided to the data line Dm. Specifically, the gate of
the first transistor M1 is connected to the scan control line
Sn, with a source (or drain) of the first transistor M1
connected to the data line Dm and the drain (or source) of
the first transistor M1 connected to a terminal of the capaci-
tor Cs. When a scan control signal is provided to the first
transistor M1 from the scan control line Sn, the first tran-
sistor M1 is tumed on, and the data signal provided to the
data line Dm is then supplied to the capacitor Cs. One

Jul. 27,2017

terminal of the capacitor Cs is connected to the gate of the
second transistor M2, and the other terminal is connected to
the first power source ELVDD. A voltage corresponding to
the data signal is applied to the capacitor Cs. As a result, the
voltage corresponding to the data signal is stored in the
capacitor Cs.

[0007] The gate of the second transistor M2 is connected
to the one terminal of the capacitor Cs, a source of the
second transistor M2 is connected to the first power source
ELVDD and a drain of the second transistor M2 is connected
to the anode of the OLED 14. The second transistor M2
controls a current flowing from the first power source
ELVDD, through the OLED 14, toward the second power
source ELVSS. This current corresponds to the voltage
stored in the capacitor Cs.

[0008] The conventional pixel 10 controls the brightness
of the OLED 14 by providing the OLED 14 with the current
that corresponds to the voltage applied to the capacitor Cs
and thereby displays an image with predetermined bright-
ness. However, due to differences between threshold volt-
ages of the second transistors M2 as well as leakage currents
in the first transistors M1, it is a challenge for the conven-
tional AMOLED display device to display an image with
uniform brightness.

[0009] For example, due to the differences between
threshold voltages of the second transistors M2 in different
pixels, the application of the same gate drive voltage leads
to different currents flowing through the OLEDs and hence
their different brightness levels. Since the pixels produce
non-uniformly bright light in response to the same data
signal, an image with uniform brightness is hardly obtain-
able.

SUMMARY OF THE INVENTION

[0010] Itis an objective of the present invention to provide
an active-matrix organic light-emitting diode (AMOLED)
pixel unit and a driving method therefor, as well as an
AMOLED display device, in order to address the above
described problem of non-uniform brightness arising from
the use of the conventional AMOLED display device.

[0011] This objective is attained by an AMOLED pixel
unit according to the present invention, which is used to be
connected to a first scan control line, a second scan control
line, a third scan control line, a fourth scan control line and
a data line. The AMOLED pixel unit includes a pixel circuit
and an organic light-emitting diode connected to the pixel
circuit. The pixel circuit includes a capacitor, and an initial-
ization unit, a data writing unit and a light-emitting control
unit each connected to a first terminal of the capacitor,
wherein the capacitor has a second terminal connected to the
first scan control line; the initialization unit is connected to
the second scan control line; the data writing unit is con-
nected to the third scan control line and the data line; and the
light-emitting control unit is connected to the fourth scan
control line.

[0012] Optionally, in the AMOLED pixel unit, the initial-
ization unit may include a first transistor and a seventh
transistor, wherein a source/drain of the first transistor is
connected to a drain/source of the seventh transistor; both a
gate of the first transistor and a gate of the seventh transistor
1s connected to the second scan control line; and the source/
drain of the seventh transistor is connected to the first
terminal of the capacitor.



US 2017/0213504 Al

[0013] Optionally, in the AMOLED pixel unit, the drain/
source of the first transistor may be connected to the third
scan control line or a first power source.

[0014] Optionally, in the AMOLED pixel unit, the data
writing unit may include a second transistor, a third tran-
sistor, a fourth transistor and an eighth transistor, wherein a
source/drain of the second transistor is connected to a
drain/source of the third transistor; the drain/source of the
second transistor is connected to the data line; both a gate of
the third transistor and a source/drain of the fourth transistor
is connected to the first terminal of the capacitor; the
drain/source of the fourth transistor is connected to a source/
drain of the eighth transistor; and both a gate of the fourth
transistor and a gate of the eighth transistor is connected to
the third scan control line.

[0015] Optionally, in the AMOLED pixel unit, the light-
emitting control unit may include a fifth transistor, the third
transistor and a sixth transistor, wherein a source/drain of the
fifth transistor is connected to the drain/source of the third
transistor; the drain/source of the fifth transistor is connected
to the first power source; a gate of the fifth transistor is
connected to the fourth scan control line; the source/drain of
the third transistor is connected to a drain/source of the sixth
transistor; and a gate of the sixth transistor is connected to
the fourth scan control line.

[0016] Optionally, in the AMOLED pixel unit, the organic
light-emitting diode may have an anode connected to the
source/drain of the sixth transistor and a cathode connected
to a second power source, wherein the first power source has
a voltage that is higher than a voltage of the second power
source.

[0017] Optionally, in the AMOLED pixel unit, the first
transistor, the second transistor, the third transistor, the
fourth transistor, the fifth transistor, the sixth transistor, the
seventh transistor and the eighth transistor may all be PMOS
transistors or NMOS transistors.

[0018] The present invention also provides a method for
driving an AMOLED pixel unit, including:

[0019] an initialization phase, in which a scan control
signal is provided to a first scan control line and a second
scan control line, thereby turning on an initialization unit
and enabling initialization of a gate of a third transistor;
[0020] a data writing phase, in which a scan control signal
is provided to a third scan control line, thereby turning on a
data writing unit and storing a voltage corresponding to a
data signal in a capacitor; and

[0021] a light-emission phase, in which a scan control
signal is provided to a fourth scan control line, thereby
turning on a light-emitting control unit and enabling light-
emission of an organic light-emitting diode.

[0022] Optionally, in the method:

[0023] in the initialization phase, following the scan con-
trol signal being provided to the first scan control line and
the second scan control line, the gate of the third transistor
may be initialized via a first transistor and a seventh tran-
sistor;

[0024] in the data writing phase, following the scan con-
trol signal being provided to the third scan control line, the
voltage corresponding to the data signal may be stored in the
capacitor via a second transistor, a third transistor, a fourth
transistor and an eighth transistor; and

[0025] in the light-emission phase, following the scan
control signal being provided to the fourth scan control line,
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the organic light-emitting diode may be lighted via a fifth
transistor, the third transistor and a sixth transistor.

[0026] The present invention also provides an AMOLED
display device, including a plurality of AMOLED pixel units
as defined above, a scan driver, a data driver and a plurality
of data lines, wherein the plurality of AMOLED pixel units
which are arranged in an array are connected to the scan
driver via first scan control lines, second scan control lines,
third scan control lines and fourth scan control lines and are
connected to the data driver via the plurality of data lines. In
the AMOLED pixel unit, the method and the AMOLED
display device, according to the present invention, through
initialization, by the initialization unit, of the gate of the
third transistor, storage, by the data writing unit, of the
voltage corresponding to the data signal in the capacitor, and
enabling, by the light-emitting control unit, of light-emis-
sion of the organic light-emitting diode, an impact of leak
currents or threshold voltage differences on the capacitors is
avoided, allowing uniform brightness of the AMOLED
display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a circuit diagram of a conventional pixel
in an AMOLED display.

[0028] FIG. 2 shows a circuit diagram of an AMOLED
pixel unit in accordance with an embodiment of the present
invention.

[0029] FIG. 3 shows a circuit diagram of an AMOLED
pixel unit in accordance with another embodiment of the
present invention.

[0030] FIG. 4 is a timing chart of a drive signal in an
AMOLED pixel unit according to the present invention.

[0031] FIG. 5 is a schematic block diagram of an AMO-
LED display device in accordance with an embodiment of
the present invention.

DETAILED DESCRIPTION

[0032] AMOLED pixel units and driving methods thereof,
as well as AMOLED display devices, according to the
present invention, will be described below with reference to
specific embodiments and the accompanying drawings. The
advantages and feature of the invention will become more
apparent from the following description and the appended
claims. It is noted that the drawings are presented in a very
simplified form not precisely drawn to scale with the only
purpose of facilitating clear description of the embodiments
of the invention.

[0033] FIG. 2 shows a circuit diagram of an AMOLED
pixel unit in accordance with an embodiment of the present
invention. As shown in FIG. 2, the AMOLED pixel unit 20
is connected to scan control lines including a first scan
control line Snl, a second scan control line Sn2, a third scan
control line Sn3 and a fourth scan control line Snd. The
AMOLED pixel unit 20 includes a pixel circuit 22 and an
organic light-emitting diode (OLED) 24 connected to the
pixel circuit 22. The pixel circuit 22 includes a capacitor Cs,
and an initialization unit, a data writing unit and a light-
emitting control unit each connected to one terminal of the
capacitor Cs, wherein the other terminal of the capacitor Cs
1s connected to the first scan control line Snl; the initial-
ization unit is connected to the second scan control line Sn2;
the data writing unit is connected to the third scan control
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line Sn3 and the data line Dm; and the light-emitting control
unit is connected to the fourth scan control line Snd.

[0034] Specifically, the initialization unit includes a first
transistor M1 and a seventh transistor M7 having a drain/
source connected to a source/drain of the first transistor M1
(i.e., the first transistor M1 is connected in series to the
seventh transistor M7). A gate of the first transistor M1,
together with a gate of the seventh transistor M7, is con-
nected to the second scan control line Sn2. The source/drain
of the seventh transistor M7 is connected to one terminal of
the capacitor Cs. In this embodiment, the drain/source of the
first transistor M1 is connected to the third scan control line
Sn3. In another embodiment, the drain/source of the first
transistor M1 may be connected to a first power source
ELVDD, as shown in FIG. 3 for example.

[0035] The data writing unit includes a second transistor
M2, a third transistor M3, a fourth transistor M4 and an
eighth transistor M8. A source/drain of the second transistor
M2 is connected to a drain/source of the third transistor M3,
and the drain/source of the second transistor M2 is con-
nected to the data line Dm. A gate of the third transistor M3,
together with a source/drain of the fourth transistor M4, is
connected to one terminal of the capacitor, and the drain/
source of the fourth transistor M4 is connected to a source/
drain of the eighth transistor M8 (i.e., the fourth transistor
M4 is connect in series to the eighth transistor M8). A gate
of the fourth transistor M4, together with a gate of the eighth
transistor M8, is connected to the third scan control line Sn3.

[0036] The light-emitting control unit includes a fifth
transistor M5, the third transistor M3 and a sixth transistor
M6. A source/drain of the fifth transistor M5 is connected to
the drain/source of the third transistor M3, and the drain/
source of the fifth transistor M5 is connected to the first
power source ELVDD. A gate of the fifth transistor M5 is
connected to the fourth scan control line Snd. The source/
drain of the third transistor M3 is connected to a drain/source
of the sixth transistor M6. A gate of the sixth transistor M6
is connected to the fourth scan control line Snd.

[0037] In order to better describe changes in levels occur-
ring at several nodes in the pixel circuit 22. a node among
the capacitor Cs, the third transistor M3, the fourth transistor
M4 and the seventh transistor M7 is indicated at N1; a node
among the second transistor M2, the third transistor M3 and
the fifth transistor M5 is indicated at N2; a node among the
third transistor M3, the sixth transistor M6 and the eighth
transistor M8 is indicated at N3; and a node between the
capacitor Cs and the first scan control line Sn1 is indicated
at N4.

[0038] In this embodiment, an anode of the OLED 24 is
connected to the source/drain of the sixth transistor M6, and
a cathode of the OLED 24 is connected to a second power
source ELVSS, wherein a voltage of the first power source
ELVDD is higher than a voltage of the second power source
ELVSS.

[0039] In this embodiment, the first transistor M1, the
second transistor M2, the third transistor M3, the fourth
transistor M4, the fifth transistor M5, the sixth transistor M6,
the seventh transistor M7 and the eighth transistor M8 are all
PMOS transistors or NMOS transistors.

[0040] In the following description, operation of the
AMOLED pixel unit 20 will be described with the transistor
M1, the second transistor M2, the third transistor M3, the
fourth transistor M4, the fifth transistor M5, the sixth
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transistor M6, the seventh transistor M7 and the eighth
transistor M8 being all implemented as PMOS transistors as
an example.

[0041] In this embodiment, a method for driving the
AMOLED pixel unit 20 includes:

[0042] an initialization phase, in which a scan control
signal is provided to the first scan control line and the second
scan control line, thereby turning the initialization unit on
and enabling initialization of the gate of the third transistor;

[0043] a data writing phase, in which a scan control signal
is provided to the third scan control line, thereby turning the
data writing unit on and enabling storage of a voltage
corresponding to a data signal in the capacitor; and

[0044] a light-emission phase, in which a scan control
signal is provided to the fourth scan control line, thereby
turning the light-emitting control unit on and enabling
light-emission of the OLED.

[0045] In particular, reference is made to FIGS. 4 and 2, in
which FIG. 4 is a timing chart of a drive signal in the
AMOLED pixel unit in accordance with the embodiment of
the present invention. In the figure, only one frame of the
drive signal is shown.

[0046] Specifically, in a first period of time t1 correspond-
ing to the initialization phase, a signal with a high level is
coupled to the first scan control line Snl, the third scan
control line Sn3 and the fourth scan control line Snd, and a
signal with a low level is coupled to the second scan control
line Sn2. Subsequently, the signal coupled to the second
scan control line Sn2 jumps to the high level, and the signal
coupled to the first scan control line Snl jumps to the low
level. In this way, jumping of the signal coupled to the first
scan control line Snl from the low level to the high level
pulls up a level at the node N1, enabling a high level at the
node N4. The first transistor M1 and the seventh transistor
M7 are turned on under the effect of the low level of the
signal coupled to the second scan control line Sn2, resulting
in the high level signal coupled to the third scan control line
Sn3 being provided to the node N1. The subsequent jumping
of the signal coupled to the second scan control line Sn2 to
the high level causes the first transistor M1 and the seventh
transistor M7 to be turned off, and the jumping of the signal
coupled to the first scan control line Snl from the high level
to the low level pulls the level at the node N1 down, taking
the advantage that the voltage difference between the two
terminals of the capacitor cannot change during this tran-
sient process.

[0047] During the first period of time t1, the level at the
node N1 can be pulled up with the aid of the first transistor
M1 and the seventh transistor M7, and then the level at the
node N1 can be pulled down by coupling of the capacitor Cs.
This allows consistent recovery of the first node N1 in each
frame.

[0048] Afterward, in a second period of time t2 corre-
sponding to the data writing phase, a signal with the low
level is coupled to the third scan control line Sn3. In
response to the signal with the low level of the third scan
control line Sn3, the second transistor M2, the fourth tran-
sistor M4 and the eighth transistor M8 are turned on. The
eighth transistor M8 and the fourth transistor M4 then act
together to turn on the third transistor M3 (herein, the third
transistor M3 functions as a diode). Because the first node
N1 has been initialized in the first period of time t1, the third
transistor M3 is forward connected as a diode.
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[0049] In this way, with the aid of the second transistor
M2, the eighth transistor M8 and the fourth transistor M4, a
data signal Vm provided to the data line Dm is further
provided to the second node N2. At this point, since the third
transistor M3 is connected as a diode, a voltage correspond-
ing to the difference between a voltage of the data signal Vm
and the threshold voltage of the third transistor M3 is
supplied to the first node N1. The voltage provided to the
second node N2 thereby charges the capacitor Cs.

[0050] Thereafter, in a third period of time t3 correspond-
ing to the light-emission phase, the signal coupled to the
fourth scan control line Snd jumps from the high level to the
low level. The fifth transistor M5 and the sixth transistor M6
are then turned on under the effect of the signal coupled to
the fourth scan control line Sn4. As a result, a drive current
flows along a path leading from the first power source
ELVDD and passing through the fifth transistor M5, the
third transistor M3, the sixth transistor M6 and the OLED 24
and reaches the second power source ELVSS, thereby caus-
ing the OLED 24 to emit light.

[0051] Wherein, the third transistor M3 responds to the
storage of a provided voltage corresponding to the threshold
voltage of the third transistor M3 in the capacitor Cs, so that
the threshold voltage of the third transistor M3 is compen-
sated for during the second period of time 2. Meanwhile,
during the third period of time t3, the first transistor M1 is
coupled to the high level output by the third scan control line
Sn3 (for the AMOLED pixel unit of FIG. 3, the first
transistor M1 is coupled to the first power source ELVDD,
and optionally, the first transistor M1 may also be coupled
to other high level signals). During the third period of time
13, there are predominantly two current paths connected to
the N1 node which may undergo electrical leakage, one of
which passes through the first transistor M1 and the seventh
transistor M7, and the other passes through the fourth
transistor M4 and the eighth transistor M8. By connecting
the source of the first transistor M1 (acting as a switch
transistor) to the high level, leak currents at the N1 node can
be reduced. In addition, during the periods of time when the
fourth scan control line Snd is provided with a high level
scan control signal, i.e., the first period of time t1 and the
second period of time t2, the sixth transistor M6 is cut off,
preventing the drive current from being provided to the
OLED 24.

[0052] As described above, through initialization, by the
initialization unit, of the gate of the drive transistor (i.e., the
gate of the third transistor), storage, by the data writing unit,
of the voltage corresponding to the data signal in the
capacitor, and enabling, by the light-emitting control unit, of
light-emission of the OLED, an impact of leak currents or
threshold voltage differences on the capacitors is avoided,
allowing uniform brightness of an AMOLED display device
in which the pixel unit is incorporated.

[0053] Accordingly, the present invention further provides
an AMOLED display device. Specifically, referring to FIG.
5 which is a schematic block diagram of an AMOLED
display device in accordance with an embodiment of the
present invention, as shown in F1G. 5, the AMOLED display
device includes: a plurality of AMOLED pixel units 20 as
defined above, a scan driver 30 and a data driver 40. The
plurality of AMOLED pixel units 20 are arranged in an array
and are all connected to the scan driver 30 by first scan
control lines, second scan control lines, third scan control
lines and fourth scan control lines (S01, S02, S03, S04, S11,
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S12, S13, S14, . . ., Snl, Sn2, Sn3, Snd). The plurality of
AMOLED pixel units 20 are also connected to the data
driver 40 by data lines (D1, D2, . . ., Dm).

[0054] Wherein, the scan driver 30 produces a scan control
signal corresponding to a scan control signal supplied by an
external source (e.g., timing control unit). The scan control
signal produced by the scan controller 30 is provided to the
AMOLED pixel units 20 in a time sequence via the first scan
control lines, the second scan control lines, the third scan
control lines and the fourth scan control line.

[0055] The data driver 40 produces a data signal corre-
sponding to a data control signal supplied by an external
source (e.g., timing control unit). The data signal produced
by the data driver 40 is provided in synchronization with the
scan control signal to the AMOLED pixel units 20 via the
data lines D1-Dm.

[0056] In each of the AMOLED pixel units 20, through
initialization, by the initialization unit, of the gate of the
third transistor, storage, by the data writing unit, of the
voltage corresponding to the data signal in the capacitor, and
enabling, by the light-emitting control unit, of light-emis-
sion of the OLED, an impact of leak currents or threshold
voltage differences on the capacitors is avoided, allowing
uniform brightness of the AMOLED display device.
[0057] 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 light of the foregoing disclosure by those of
ordinary skill in the art fall within the scope of the appended
claims.

1. An active-matrix organic light-emitting diode (AMO-
LED) pixel unit used to be connected to a first scan control
line, a second scan control line, a third scan control line, a
fourth scan control line and a data line, wherein the AMO-
LED pixel unit comprises a pixel circuit and an organic
light-emitting diode connected to the pixel circuit, and
wherein the pixel circuit comprises a capacitor, and an
initialization unit, a data writing unit and a light-emitting
control unit each connected to a first terminal of the capaci-
tor, the capacitor having a second terminal connected to the
first scan control line, the initialization unit being connected
to the second scan control line, the data writing unit being
connected to the third scan control line and the data line, the
light-emitting control unit being connected to the fourth scan
control line.

2. The AMOLED pixel unit of claim 1, wherein the
initialization unit comprises a first transistor and a seventh
transistor, the first transistor having a source/drain connected
to a drain/source of the seventh transistor, both a gate of the
first transistor and a gate of the seventh transistor being
connected to the second scan control line, the source/drain
of the seventh transistor being connected to the first terminal
of the capacitor.

3. The AMOLED pixel unit of claim 2, wherein the
drain/source of the first transistor is connected to the third
scan control line or a first power source.

4. The AMOLED pixel unit of claim 2, wherein the data
writing unit comprises a second transistor, a third transistor,
a fourth transistor and an eighth transistor, the second
transistor having a source/drain connected to a drain/source
of the third transistor, the drain/source of the second tran-
sistor being connected to the data line, both a gate of the
third transistor and a source/drain of the fourth transistor
being connected to the first terminal of the capacitor, the
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drain/source of the fourth transistor being connected to a
source/drain of the eighth transistor, both a gate of the fourth
transistor and a gate of the eighth transistor being connected
to the third scan control line.

5. The AMOLED pixel unit of claim 4, wherein the
light-emitting control unit comprises a fifth transistor, the
third transistor and a sixth transistor, the fifth transistor
having a source/drain connected to the drain/source of the
third transistor, the drain/source of the fifth transistor being
connected to the first power source, the fifth transistor
having a gate connected to the fourth scan control line, the
source/drain of the third transistor being connected to a
drain/source of the sixth transistor, the sixth transistor hav-
ing a gate connected to the fourth scan control line.

6. The AMOLED pixel unit of claim 5, wherein the
organic light-emitting diode has an anode connected to the
source/drain of the sixth transistor and a cathode connected
to a second power source, and wherein the first power source
has a voltage higher than a voltage of the second power
source.

7. The AMOLED pixel unit of claim 6, wherein the first
transistor, the second transistor, the third transistor, the
fourth transistor, the fifth transistor, the sixth transistor, the
seventh transistor and the eighth transistor are all PMOS
transistors or NMOS transistors.

8. A method for driving an active-matrix organic light-
emitting diode (AMOLED) pixel unit, comprising:

an initialization phase, in which a first scan control signal

and a second scan control signal are provided to a first
scan control line and a second scan control line respec-
tively, thereby turning an initialization unit on and
enabling initialization of a gate of a third transistor;

a data writing phase, in which a third scan control signal

is provided to a third scan control line, thereby turning
a data writing unit on and storing a voltage correspond-
ing to a data signal in a capacitor; and

a light-emission phase, in which a fourth scan control

signal is provided to a fourth scan control line, thereby
turning a light-emitting control unit on and enabling
light-emission of an organic light-emitting diode.

9. The method of claim 8, wherein:

in the initialization phase, following the first scan control

signal and the second scan control signal being pro-
vided to the first scan control line and the second scan
control line respectively, the gate of the third transistor
is initialized via a first transistor and a seventh transis-
tor,

in the data writing phase, following the third scan control

signal being provided to the third scan control line, the
voltage corresponding to the data signal is stored in the
capacitor via a second transistor, a third transistor, a
fourth transistor and an eighth transistor, and

in the light-emission phase, following the fourth scan

control signal being provided to the fourth scan control
line, the organic light-emitting diode is lighted via a
fifth transistor, the third transistor and a sixth transistor.
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10. An active-matrix organic light-emitting diode (AMO-
LED) display device, comprising a plurality of AMOLED
pixel units as defined in claim 1, a scan driver, a data driver
and a plurality of data lines, wherein the plurality of AMO-
LED pixel units which are arranged in an array are con-
nected to the scan driver by first scan control lines, second
scan control lines, third scan control lines and fourth scan
control lines and are connected to the data driver by the
plurality of data lines.

11. The AMOLED display device of claim 10, wherein the
initialization unit comprises a first transistor and a seventh
transistor, the first transistor having a source/drain connected
to a drain/source of the seventh transistor, a gate of the first
transistor and a gate of the seventh transistor being con-
nected to a corresponding one of the second scan control
lines, the source/drain of the seventh transistor being con-
nected to the first terminal of the capacitor.

12. The AMOLED display device of claim 11, wherein the
drain/source of the first transistor is connected to a corre-
sponding one of the third scan control lines or a first power
source.

13. The AMOLED display device of claim 11, wherein the
data writing unit comprises a second transistor, a third
transistor, a fourth transistor and an eighth transistor, the
second transistor having a source/drain connected to a
drain/source of the third transistor, the drain/source of the
second transistor being connected to a corresponding one of
the plurality of data lines, a gate of the third transistor and
a source/drain of the fourth transistor being connected to the
first terminal of the capacitor, the drain/source of the fourth
transistor being connected to a source/drain of the eighth
transistor, a gate of the fourth transistor and a gate of the
eighth transistor being connected to a corresponding one of
the third scan control lines.

14. The AMOLED display device of claim 13, wherein
the light-emitting control unit comprises a fifth transistor,
the third transistor and a sixth transistor, the fifth transistor
having a source/drain connected to the drain/source of the
third transistor, the drain/source of the fifth transistor being
connected to the first power source, the fifth transistor
having a gate connected to a corresponding one of the fourth
scan control lines, the source/drain of the third transistor
being connected to a drain/source of the sixth transistor, the
sixth transistor having a gate connected to the corresponding
one of the fourth scan control lines.

15. The AMOLED display device of claim 14, wherein
the organic light-emitting diode has an anode connected to
the source/drain of the sixth transistor and a cathode con-
nected to a second power source, and wherein the first power
source has a voltage higher than a voltage of the second
power source.

16. The AMOLED display device of claim 15, wherein
the first transistor, the second transistor, the third transistor,
the fourth transistor, the fifth transistor, the sixth transistor,
the seventh transistor and the eighth transistor are all PMOS
transistors or NMOS transistors.
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