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(57) ABSTRACT

Embodiments of the present disclosure relates to an active
matrix organic light emitting diode (AMOLED) panel and the
driving circuit and method therefore. The driving circuit of
the AMOLED panel comprises: a driving transistor; a first
transistor; a second capacitor; an organic light emitting diode;
a voltage adjustment module, which is connected to a first
control signal terminal, a second control signal terminal and
a high level signal terminal, and is connected with the second
capacitor, the driving transistor and the first transistor, for
adjusting a gate-source voltage of the driving transistor con-
nected with the second capacitor, such that a driving current
of the driving transistor in a saturation status is independent of
its threshold voltage.

20 Claims, 7 Drawing Sheets
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AMOLED PANEL AND DRIVING CIRCUIT
AND METHOD THEREFOR

BACKGROUND

One or more embodiments of the present disclosure relate
to an active matrix organic light emitting diode (AMOLED)
panel, a driving circuit and driving method for the AMOLED

anel.
’ As compared with conventional thin film transistor liquid
crystal display (TFT-LCD) panels, AMOLED panels have
advantages such as faster response speed, higher contrast,
wider view angles, and so on, and thus are regarded as the next
generation of display technology, drawing much attention
from most of the developers in display technology.

A sub-pixel unit of an AMOLED panel emits light is driven
by a driving circuit. A conventional 2T1C driving circuit for
each sub-pixel unit comprises two transistors (2T) and one
capacitor (1C), as illustrated in FIG. 1. In FIG. 1, a transistor
M1 acts as a switching transistor, a transistor M2 acts as a
driving transistor, and a capacitor C acts as a storage capaci-
tor. The transistor M1 is controlled by a row scan line signal
Vscan so as to control the input of a data voltage Vdata. The
transistor M2 is used for controlling an organic light emitting
diode (OLED) to emit light. The storage capacitor C is used
for providing a maintaining voltage to the gate of the transis-
tor M2.

FIG. 2 is a control timing chart of the conventional 2T1C
driving circuit in FIG. 1. The operation procedure of the 2T1C
driving circuit is as follows. Two stages T1, T2 in FIG. 2 are
taken for example, wherein the stage T1 is a writing stage of
the display data voltage and the stage T2 is a display main-
taining stage. During the stage T1, the row scan line signal
Vscan is at a high level, and the transistor M1 is turned on,
thus the data voltage Vdata charges the storage capacitor C
and the data voltage Vdata is transferred to the gate of the
transistor M2 at the same time, such that the transistor M2
works in a saturation status, and the organic light emitting
diode (OLED)is driven to emit light. During the stage T2, the
row scan line signal Vscan is changed to a low level, and the
transistor M1 is turned off, so the data voltage Vdata cannot
reach the gate of the transistor M2 and the storage capacitor C
provides the gate of the transistor M2 with the maintaining
voltage, such that the transistor M2 continues to work in the
saturation status, which makes the OLED emit light continu-
ously. Thereafter, the 2T1C driving circuit repeats the stage
T2 until next stage T1 arrives.

Tt can beknown from the above that the OLED in each pixel
of the AMOLED panel is capable of emitting light with a
driving current generated when the driving transistor M2
works in the saturation status. In particular, the driving cur-
rent (i.e., the current flowing through the OLED) I=K(V -
V)%, wherein V,, is a voltage difference between the gate
and source of the transistor M2,V , is a threshold voltage of
the transistor M2, and K is a constant related to the structure
and the manufacturing process of the transistor M2 per se. At
present, the threshold voltages V|, of transistors have bad
uniformity in the low temperature poly-silicon process, and
may shift in usage, thus different threshold voltages of the
transistor M2 result in different driving currents over time
even if a same data voltage Vdata is input to the gate of the
transistor M2, which makes worse brightness uniformity for
the AMOLED panel.

SUMMARY

One or more embodiments of the present disclosure pro-
vide an active matrix organic light emitting diode
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2

(AMOLED) panel and a driving circuit and a driving method
for the panel so as to improve the brightness uniformity of the
AMOLED panel.

According to an aspect ofthe disclosure, a driving circuit of
an active matrix organic light emitting diode panel compris-
ing, a driving transistor, a first transistor, a second capacitor,
an organic light emitting diode, and a voltage adjustment
module, wherein the driving transistor comprises a gate
which is connected to the second capacitor, a source which is
connected to a low level signal terminal, and a drain which is
connected to the voltage adjustment module; the first transis-
tor comprises a gate which is connected to a row scan signal
terminal, a source which is connected to the voltage adjust-
ment module, and a drain which is connected to a data signal
terminal; the second capacitor is connected between the gate
of the driving transistor and the low level signal terminal; the
organic light emitting diode is connected between the low
level signal terminal and a juncture of the source of the
driving transistor with the second capacitor, or is connected
between a high level signal terminal and the drain of the
driving transistor; and the voltage adjustment module is con-
nected to a first control signal terminal, a second control
signal terminal and the high level signal terminal, and further
is connected with the second capacitor, the gate of the driving
transistor, and the source of'the first transistor, for adjusting a
gate-source voltage of the driving transistor connected with
the second capacitor, such that a driving current of the driving
transistor in a saturation status is independent of the threshold
voltage of the driving transistor.

According to another aspect of the disclosure, an active
matrix organic light emitting diode panel comprises a plural-
ity of sub-pixel units arranged in matrix, and one driving
circuit as mentioned above is provided to each of the sub-
pixel units.

According to further another aspect of the disclosure, a
driving method for an active matrix organic light emitting
diode (AMOLED) panel comprising driving the AMOLED
panel with the driving circuit as described above for each
sub-pixel units of the AMOLED panel, such that a driving
current of the driving transistor under a saturation status in the
driving circuit is independent of the threshold voltage of the
driving transistor.

In the active matrix organic light emitting diode panel and
the driving method and the driving circuit therefor in one or
more embodiments of the present disclosure, the driving cur-
rent of the driving transistor in the driving circuit in the
saturation status can be independent of its threshold voltage,
thus the threshold voltage V,,, will not affect the current flow-
ing through an organic light emitting diode, so that the con-
sistency (or uniformity) of the driving circuit can be ensured
in a better way, which renders good AMOLED brightness
uniformity.

Further scope of applicability of the present disclosure will
become apparent from the detailed description given herein-
after. However, it should be understood that the detailed
description and specific examples, while indicating preferred
embodiments of the disclosure, are given by way of illustra-
tion only, since various changes and modifications within the
spirit and scope of the disclosure will become apparent to
those skilled in the art from the following detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more fully understood
from the detailed description given hereinafter and the
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accompanying drawings which are given by way of illustra-
tion only, and thus are not limitative of the present disclosure
and wherein:

FIG. 1 is a schematic diagram of a conventional 2T1C
driving circuit;

FIG. 2 is a control timing chart of the 2T1C driving circuit
illustrated in FIG. 1;

FIG. 3 is a schematic diagram of an AMOLED driving
circuit according to an embodiment of the present disclosure;

FIG. 4 is a schematic diagram of one embodiment of an
AMOLED driving circuit;

FIG. 5 is a control timing chart of the AMOLED driving
circuit illustrated in FIG. 4;

FIG. 6 is a schematic diagram of operation of the
AMOLED driving circuit illustrated in FIG. 4 in stage t1;

FIG. 7 is a schematic diagram of operation of the
AMOLED driving circuit illustrated in FIG. 4 in stage t2;

FIG. 8 is a schematic diagram of operation of the
AMOLED driving circuit illustrated in FIG. 4 in stage t3;

FIG. 9 is a schematic diagram of operation of the
AMOLED driving circuit illustrated in FIG. 4 in stage t4; and

FIG. 10 is a schematic diagram of another embodiment of
the AMOLED driving circuit.

DETAILED DESCRIPTION

The active matrix organic light emitting diode (hereinafter
called as AMOLED) and the driving method and circuit
thereof according to the embodiments of the present disclo-
sure will be described below in details with reference to the
accompanying figures. The description is made only for the
purpose of illustration but not in a limitative way.

FIG. 3 is a schematic diagram of an AMOLED driving
circuit according to an embodiment of the present disclosure.
The driving circuit according to the present embodiment is for
example used in a sub-pixel of an AMOLED panel and
includes two transistors, one capacitor, one organic light
emitting diode (OLED), one voltage adjustment module, and
input and output terminals. The AMOLED comprises mul-
tiple sub-pixels arranged in matrix for example. In each
AMOLED driving circuit, the respective input and output
terminals include a row scan signal terminal Scan, a data
signal terminal Vdata, a first control signal terminal CR1, a
second control signal terminal CR2, a high level signal ter-
minal Vdd, and a low level signal terminal Vss. In particular,
the AMOLED driving circuit includes the following compo-
nents and configuration.

A driving transistor DTFT comprises a gate connected to a
second capacitor C2, a source connected to the low level
signal terminal Vss, and a drain connected to a voltage adjust-
ment module 1; the driving transistor DTFT acts as a driving
transistor for providing a driving current when it works in a
saturation status to drive the OLED to emit light. A first
transistor T1 comprises a gate connected to the row scan
signal terminal Scan, a source connected to the voltage
adjustment module 1, and a drain connected to the data signal
terminal Vdata; the transistor T1 is used as a switching tran-
sistor for controlling the input of the data signal terminal
Vdata under the control of the row scan signal terminal Scan.
A second capacitor C2 is connected between the gate of the
driving transistor DTFT and the low level signal terminal Vss,
and is used for providing a maintaining voltage to the gate of
the driving transistor DTFT. An organic light emitting diode
(OLED) is connected between the low level signal terminal
Vss and a juncture of the source of the driving transistor
DTFT with the second capacitor C2 (see FIGS. 3 and 4), i.e.,
the source of the driving transistor DTFT is connected to the
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second capacitor C2 and then connected to the organic light
emitting diode (OLED); or in another example, the OLED is
connected between a high level signal terminal Vdd and the
drain of the driving transistor DTFT (see F1G. 10). The OLED
can emit light under the action of the driving current of the
driving transistor DTFT whereby the whole AMOLED panel
can operate to display. The voltage adjustment module 1 is
connected to the first control signal terminal CR1, the second
control signal terminal CR2 and the high level signal terminal
Vdd, and further is connected with the second capacitor C2,
the gate of the driving transistor DTFT and the source of the
first transistor T1: and this voltage adjustment module 1 is
used for adjusting the gate-source voltage V, of the driving
transistor DTFT connected with the second capacitor C2,
such that the driving current I of the driving transistor DTFT
in a saturation status is independent of the threshold voltage
V,,, of the driving transistor DTFT.

In the embodiments of the AMOLED driving circuit of the
present disclosure, since the gate-source voltage V,, of the
driving transistor DTFT connected with the second capacitor
C2 can be adjusted by the voltage adjustment module 1 so as
to render the driving current I of the driving transistor DTFT
in the saturation status independent of the threshold voltage
V,;, of DTFT, the threshold voltage V , of the driving transis-
tor DTFT will not affect the current flowing through the
OLED, thus a consistency of the driving circuit 1 can be
maintained in a better way, which gives rise to the better
brightness uniformity of the AMOLED panel.

FIG. 4 is a schematic diagram of one specific embodiment
of an AMOLED driving circuit. As known from FIG. 4, the
AMOLED driving circuit includes five transistors, two stor-
age capacitors, one light emitting element, and input and
output terminals. In FIG. 4, the five transistors include a
driving transistor DTFT, a first transistor T1, a second tran-
sistor T2, a third transistor T3, and a fourth transistor T4
respectively. The storage capacitors include a first capacitor
C1 and a second capacitor C2. The light emitting element is
an organic light emitting diode (OLED). The input and output
terminals include a row scan signal terminal Scan, a data
signal terminal Vdata, a first control signal terminal CR1, a
second control signal terminal CR2, a high level signal ter-
minal Vdd, and a low level signal terminal Vss.

The configuration of the AMOLED driving circuit in the
present embodiment is as the following. The driving transis-
tor DTFT comprises a gate connected to the second capacitor
C2, a source connected to the low level signal terminal Vss
and a drain connected to the source of the third transistor T3.
The first transistor T1 comprises a gate connected to the row
scan signal terminal Scan, a source connected to the first
capacitor C1, a drain connected to the data signal terminal
Vdata. The second transistor T2 comprises a gate connected
to the first control signal terminal CR1, a source connected to
the second capacitor C2 (and is connected with the first
capacitor C1 and the gate of the driving transistor DTFT at the
same time), a drain connected to the drain of the driving
transistor DTFT (and is connected with a source of third
transistor T3 at the same time). The third transistor T3 com-
prises a gate connected to the second control signal terminal
CR2, a source connected to the drain of the driving transistor
DTFT (and is connected with the drain of the second transis-
tor T2 at the same time), and a drain connected to the high
level signal terminal Vdd. The fourth transistor T4 comprises
a gate connected to the row scan signal terminal Scan, a
source connected to one end of the organic light emitting
diode (OLED) and the low level signal terminal Vss, and a
drain connected to the other end of the OLED and the source
of the transistor DTFT. The first capacitor C1 is connected
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between the source of the first transistor T1 and the second
capacitor C2 (and at the same time the end adjacent to the
second capacitor C2 is also connected with the gate of the
driving transistor DTFT and the source of the second transis-
tor T2). The second capacitor C2 is connected between the
gate of the driving transistor DTFT and the source of the
driving transistor DTFT (and the end adjacent to the gate of
the transistor DTFT is also connected to the first capacitor C1
and the source of the second transistor T2, and the other end
adjacent to the source of the transistor DTFT is also con-
nected to the drain of the fourth transistor T4). The OLED is
connected between the low level signal terminal Vss and a
juncture of the source of the driving transistor DTFT with the
second capacitor C2. In particular, the source of the driving
transistor DTFT is connected with the second capacitor C2
and then with the OLED, as illustrated in FIG. 4.

In FIG. 4, the second transistor T2, the third transistor T3
and the first capacitor C1 together constitute the voltage
adjustment module 1 in the present embodiment. The voltage
adjustment module 1 adjusts the gate-source voltage V,,; of
the driving transistor DTFT connected with the second
capacitor C2, such that the driving current [ of the driving
transistor DTFT in the saturation status can be independent of
the threshold voltage V,, of the driving transistor DTFT.
Therefore, although I:K(Vgs—\/'th)z, the threshold voltageV ,,
of the driving transistor DTFT will not affect the current
flowing through the OLED when the OLED is emitting light
by addition of the voltage adjustment module, so that the
consistency of the driving circuit I can be ensured in a better
way, which brings about good AMOLED brightness unifor-
mity.

The source and drain of the fourth transistor T4 are con-
nected to the two ends of the OLED, respectively, and there-
fore the OLED is shorted when the driving transistor DTFT
generates an incorrect driving current to prevent the OLED
from emitting light under the action of the incorrect driving
current and generating incorrect luminous strength, which
may result in abnormal display. Further, the OLED is in
connectivity with the driving transistor DTFT when the driv-
ing transistor DTFT generates a correct driving current, so
that the OLED emits light under the action of the correct
driving current, which ensures normal display.

A first node A is set between the first capacitor C1 and the
second capacitor C2, and also is connected with the gate of the
driving transistor DTFT and the source of the second transis-
tor T2. A second node B is set between the source of the
driving transistor DTFT and the OLED, and is also connected
with the second capacitor C2 and the drain of the fourth
transistor T4. A third node C is set between the first capacitor
C1 and the source of the first transistor T1. The first node A,
the second node B and the third node C can facilitate to
describe and calculate circuit parameters (such as voltages at
respective nodes) of the AMOLED driving circuit in the fol-
lowing.

For example, all of the driving transistor DTFT, the first
transistor T1, the second transistor T2, the third transistor T3
and the fourth transistor T4 may be N-type transistors, which
canbe turned on under a high level signal and turned offunder
a low level signal.

In terms of functions of the transistors in the AMOLED
driving circuit, the first transistor T1, the second transistor T2,
the third transistor T3 and the fourth transistor T4 are switch-
ing transistors for turning on or off circuit connections. Thus,
in the AMOLED driving circuit illustrated in FIGS. 6-9, the
first to fourth transistors T1-T4 are simplified, i.e., the tran-
sistors that are turned off are omitted (not shown in the FIGS.
6-9), and the transistors that are turned on are simplified as
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conductive lines. The driving transistor DTFT is a driving
transistor for generating the driving current to drive the
OLED to emit light when this transistor is operating in the
saturation status. It should be noted that the driving transistor
DTFT and the first to fourth transistors T1-T4 are substan-
tially the same in fabrication processes and structures, and
they are named differently here only for distinguishing their
functions in the AMOLED driving circuit.

FIG. 5 is a control timing chart of the AMOLED driving
circuit in the present embodiment, and four stages t1 to t4 are
selected for example. In the following descriptions, the high
level signal is represented with digit “1,” and the low level
signal is represented with digit “0.” The operation of the
AMOLED driving circuit is described as follows with refer-
ence to FIGS. 5 and 6-9.

During the stage t1, Scan=1,V ... V;,CR1=1, and CR2=1.

The stage t1 is a pre-charge stage. As illustrated in FIG. 6,
during the stage t1, since the row scan signal terminal Scan is
at the high level, both of the first transistor T1 and the fourth
transistor T4 are turned on; since the first control signal ter-
minal CR1 is at the high level, the second transistor T2 is
turned on; since the second control signal terminal CR2 is at
the high level, the third transistor T3 is turned on. At this time,
the low level data “V,” is input from the data signal terminal
Vdata to the first capacitor C1 via the first transistor T1; the
high level signal from the high level signal terminal Vdd
reaches the first node A via the third transistor T3 and the
second transistor T2, and the driving transistor DTFT is
turned on due to this high level signal. At this time, the gate
and drain of the driving transistor DTFT are connected
through the second transistor T2, thus the gate voltage and the
drain voltage of the driving transistor DTFT are identical to
each other, ie., the gate-source voltage V, equals to the
drain-source voltage V. of the driving transistor DTFT,
which can satisty V2V, -V ,. Therefore, the driving tran-
sistor DTFT operates in the saturation status, the driving
transistor DTFT in the saturation status generates a driving
current  of  IFK(V,~V,,)*=K(V,_,-V,)*=K(Vdd-V,,),
where V, is the voltage difference between the gate and the
source of the driving transistor DTFT, V, is the threshold
voltage of the driving transistor DTFT, and K is a constant
related to the driving transistor DTFT per se. In addition, the
source of the driving transistor DTFT is connected to the low
level signal terminal Vss via the fourth transistor T4. Mean-
while, the voltage V, at the first node A is equal to Vdd
(V,=Vdd); the voltage V, atthe second node B is equal to Vss
(V,=Vss); and the voltage V_ at the third node C is equal to
V jute (data voltage) and therefore V, (V =V ,,,~V;). Since
the driving circuit I at this time is not the correct driving
circuit I which is preset for the OLED, the fourth transistor T4
is turned on during the stage t1 for making the OLED shorted
and preventing the OLED from emitting light, in order to
prevent the OLED from generating light at an incorrect lumi-
nance strength.

During the stage t2, Scan=1, V_,=V;, CR1=1, and
CR2=0.

The stage t2 is a discharging stage. As illustrated in FIG. 7,
during the stage t2, since the row scan signal terminal Scan is
atthe high level, the first transistor T1 and the fourth transistor
T4 continue to be turned on; since the first control signal
terminal CR1 is at the high level, the second transistor T2
continue to be turned on; since the second control signal
terminal CR2 is at the low level, the third transistor T3 is
turned off. At this time, since the second transistor T2 is
turned on but the third transistor T3 is turned off, the gate and
the source of the driving transistor DTFT are connected
together, and the drain of the transistor DTFT is disconnected
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from the third transistor T3, in which case the driving tran-
sistor DTFT works as a diode, and the first capacitor C1, the
driving transistor DTFT and the low level signal terminal Vss
together form a discharging loop (as shown by the arrow in
FIG. 7) for discharging the first capacitor C1. This discharg-
ing procedure goes on until the voltage at the first node A falls
to the threshold voltage V,, of the driving transistor DTFT,
and at this time, the driving transistor DTFT is at a critical
turning-on status, and if the discharging continues, the driv-
ing transistor DTFT will be turned off, thus the discharging
loop will disconnects and the discharging procedure ends. At
this time, a voltage V_, between the two terminals of the first
capacitor C1 is equal to V-V _=V,-V,, (V_ =V -V -V,-
V). The voltage V, at the first node A is equal to Vdd
(V_=Vdd); the voltage V,, at the second node B is equal to Vss
(V,=Vss); and the voltage V _ at the third node C is equal to
V jua Vo=V 1...=V ). The fourth transistor T4 is turned on
during the stage 2 for making the OLED shorted, so that the
OLED is prevented from emitting light.

During the stage t3, Scan=1, Vdata=V,, CR1=0, and
CR2=0.

The stage t3 is a voltage adjustment stage. As illustrated in
FIG. 8, during the stage (3, since the row scan signal terminal
Scan is at the high level, the first transistor T1 and the fourth
transistor T4 continued to be turned on; since the first control
signal terminal CR1 is at the low level, the second transistor
T2 is turned off; since the CR2 is at the low level, the third
transistor T3 is turned off. At this time, since the first transis-
tor T1 is turned on, the data signal terminal Vdata is connected
to the first capacitor C1 via the third node C, and since the
Vdata becomes the high voltage V, from the low voltage V,
sharply, the voltage at the third node C sharply changes to V,
from V; correspondingly. Since both the second transistor T2
and the third transistor T3 are turned off, and the driving
transistor DTFT is at the critical status and is not turned on,
the first node A is in a floating status. When the voltage at the
third node C changes sharply, the first capacitor C1 in the
floating status can keep unchanged the charges at its respec-
tive ends, and thus the charges at the first node A remain
unchanged also, and therefore the voltage at the first node A
changes sharply accordingly. During the stage t3, the charges
at the first node A can be expressed by a formula Q =(V -
V IxCo+(V ~Vss)xC,, where Q, represents the charges at
the first node A, C, represents capacitance of the first capaci-
tor C1, and C, represents capacitance of the second capacitor
C2. Hereby, it can be known that the charges of the first node
A before the sharp change of the voltage satisty (V,,-V,)x
C,+(V,,=Vss)xC,, and the charges of the first node A after the
sharp change of the voltage satisfy (V_ -V )xC,+(V_-Vss)x
C,. These results are equal to each other, i.e., (V,,-V,)xC, +
(V,,=Vss)xCy=(V -V, )xC, +HV -Vs3)xC,. It can be known
that the voltage at the first node A changes to V=V, +(V~
V)xC,/(C,+C,) sharply. Meanwhile, as for the voltage V , at
the first node A, V=V, +(V,~V)xC,/(C,+C,); as for the
voltage V, at the second node B, V,=Vss; and as for the
voltage V_ at the third node C, V_-V . (data voltage)=V .

During the stage t4, Scan=0, Vdata=V;, CR1=0, and
CR2-1.

The stage t4 is a driving stage. As illustrated in FIG. 9,
during the stage t4, since the row scan signal terminal Scan is
at the low level, the first transistor T1 and the fourth transistor
T4 are turned off; since the first control signal terminal CR1
1s at the low level, the second transistor T2 is turned off; since
the second control signal terminal CR2 is at the high level, the
third transistor T3 is turned on. At this time, since the voltage
at the first node A rises to V,,+(V =V, )xC,/(C,+C,), the
driving transistor DTFT is turned on and operates in the
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saturation status. At this time, the third transistor T3 is turned
on also, and therefore the high level signal terminal Vdd, the
third transistor T3, the driving transistor DTFT, the organic
light emitting diode (OLED) and the low level signal terminal
Vss together form a driving loop, and the driving current in
the driving loop satisfy:

I=K(Vy - V)
= K(Vap — V)
= K(Via + (Vi = V)X C1/(C1 + Ca) - Vi)

= K((Vi = VL)X C1/(C1 + Co))

It can be known that the driving current generated by the
driving transistor DTFT in the saturation status is indepen-
dent of its threshold voltage V ,,, and thus the OLED can emit
light with the stable driving current, so that the consistency of
the driving circuit I can be ensured in a better way.

Thereafter, the AMOLED driving circuit repeats the stage
t4 until the next stage t1 arrives. It can be known from the
abovedescriptions that the driving current I for driving OLED
to emit light is independent of the threshold voltage V,, of the
driving transistor DTFT during the stage t4, thus the threshold
voltage V,,,, will not affect the current flowing through the
organic light emitting diode OLED, so that the consistency of
the driving circuit can be ensured better, which brings about
better uniformity of AMOLED brightness.

In addition, FIG. 10 is an AMOLED driving circuit in
another embodiment. The AMOLED driving circuit in this
embodiment is basically the same as the AMOLED driving
circuit in the embodiment illustrated in FIG. 4 except the
connection position of the OLED. In the present embodiment,
the OLED is connected between the high level signal terminal
Vdd and the drain of the driving transistor DTFT. Specifically
as shown in FIG. 10, the OLED is connected between the high
level signal terminal Vdd and the drain of the third transistor
T3. As for the AMOLED driving circuit illustrated in F1G. 10,
the control timing chart thereof is the same as that shown in
FIG. 5, and the operation procedure thereof is the same as that
described above, thus detailed description is omitted here for
simplicity. It needs to be noted that the difference in structure
between the embodiment shown in FIG. 4 and that shown in
FIG. § leads to some tiny difference of the final result. In the
embodiment as shown in FIG. 10, since the OLED is con-
nected between the source of the first transistor T4 and the low
level signal terminal Vs, a voltage V., ;,, will be generated
across the two ends of the OLED in operation, that is, the
V zea_in 15 the voltage across the OLED when it is emitting
light. At this time, due to this voltage across the OLED,
V7 VstV oyt (Voo Voiaia)s Vo Vss4Y oy s and V =V =
Ve Vaga*VaVoreq i Therefore,  T2k(V, =V~
V.soa 1) Onally. In this way, the voltage V., ,, is intro-
duced to the final result of the driving circuit I. The voltage
Votea s differs slightly when V,,,, is at different gray level
voltages, which brings forth somewhat instability during the
circuit works. Therefore, the embodiment illustrated in FIG.
10 is different as compared with that illustrated in FIG. 4.

It should be understood that the technical schemes of the
embodiments illustrated above in FIGS. 4 and 10 are not only
suitable for polysilicon transistors but also suitable for other
kinds of transistors in practice.

Moreover, another embodiment of the present disclosure
also provides an active matrix organic light emitting diode
(AMOLED) panel which comprises a plurality of sub-pixel
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units arranged in matrix, and one driving circuit as described
above is provided in each of the sub-pixel units correspond-
ingly. The driving circuit can be that as shown in FIG. 3, and
for example, the AMOLED driving circuit shown in FIG. 4 or
the AMOLED driving circuit shown in FIG. 10. The sub-pixel
units of the AMOLED panel may comprise OLEDs for emit-
ting red, green, and blue light respectively and therefore con-
stitute red, green, and blue sub-pixel units. When the sub-
pixel units emit light under control in a conventional way for
example, colorful display can be realized.

With reference to FIG. 3, the AMOLED driving circuit in
the AMOLED panel of the embodiment of the present disclo-
sure includes two transistors, a capacitor, a organic light
emitting diode, a voltage adjustment module, and input and
output terminals. As for each AMOLED driving circuit, the
input and output terminals include a row scan signal teiminal
Scan, a data signal terminal Vdata, a first control signal ter-
minal CR1, a second control signal terminal CR2, a high level
signal terminal Vdd and a low level signal terminal Vss. In
particular, the AMOLED driving circuit includes the follow-
ing components and configuration.

A driving transistor DTFT comprises a gate connected to a
second capacitor C2, a source connected to the low level
signal terminal Vss, and a drain connected to the voltage
adjustment module 1; the transistor DTFT acts as a driving
transistor for providing a driving current to drive the OLED to
emit light when the driving transistor DTFT works in a satu-
ration status. A first transistor T1 comprises a gate connected
to the row scan signal terminal Scan, a source connected to the
voltage adjustment module 1, and a drain connected to the
data signal terminal Vdata; the first transistor T1 acts as a
switching transistor for controlling the input of the data signal
terminal Vdata under the control of the row scan signal ter-
minal Scan. A second capacitor C2 is connected between the
gate of the driving transistor DTFT and the low level signal
terminal Vss, and is used for providing a maintaining voltage
to the gate of the driving transistor DTFT. The organic light
emitting diode (OLED) is connected between the low level
signal terminal Vss and a juncture of the source of the driving
transistor DTFT with the second capacitor C2 (see the FIGS.
3 and 4), i.e., the source of the driving transistor DTFT is
connected to the second capacitor C2 and then connected to
the OLED; or in another example, the OLED is connected
between the high level signal terminal Vdd and the drain of
the driving transistor DTFT (see the FIG. 10). The OLED
emits light under the action of the driving current of the
driving transistor DTFT whereby the whole AMOLED panel
can operate to display. The voltage adjustment module 1 is
connected to the first control signal terminal CR1, the second
control signal terminal CR2 and the high level signal terminal
Vdd, and further is connected with the second capacitor C2,
the driving transistor DTFT and the first transistor T1; and
this voltage adjustment module 1 is used for adjusting a
gate-source voltage V., of the driving transistor DTFT con-
nected with the second capacitor C2, such that the driving
current I of the driving transistor DTFT in a saturation status
is independent of the threshold voltage V,, of the driving
transistor DTFT.

In the AMOLED driving circuit provided by the embodi-
ment of the present disclosure, since the gate-source voltage
Vs of the driving transistor DTFT connected with the second
capacitor C2 can be adjusted by the voltage adjustment mod-
ule 1, the driving current I of the driving transistor DTFT in
the saturation status is independent of its threshold voltage
V,,. and the threshold voltage V,, of the driving transistor
DTFT will not affect the current flowing through the OLED,
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so that the consistency of the driving circuit I can be ensured
in a better way, which renders good uniformity of AMOLED
brightness.

Moreover, further another embodiment of the present dis-
closure also provides an AMOLED driving method. In this
embodiment, the sub-pixel units of the AMOLED parel are
driven with the above-described AMOLED driving circuits,
such that in each of the driving circuit, the driving current of
a driving transistor in the saturation status is independent of
the threshold voltage of the driving transistor. The driving
circuits of the AMOLED panel can include the driving cir-
cuits as shown in FIG. 3, FIG. 4, or FIG. 10 above, but this is
not limitative, and the panel can further include other kinds of
driving circuits.

In the AMOLED driving method provided by the embodi-
ment of the present disclosure, the driving current of the
driving transistor in the saturation status in the AMOLED
driving circuit can be independent of its threshold voltage,
thus the threshold voltage V,;, will not affect the current flow-
ing through the OLED of the respective sub-pixel unit, so that
the consistency of the driving circuit can be ensured better,
which renders good uniformity of AMOLED brightness.

In the present embodiment, in order that the driving current
of the driving transistor in the saturation status in the driving
circuit is independent of its threshold voltage, a voltage
adjustment module can be added to the driving circuit; this
voltage adjustment module is adapted to adjust a gate-source
voltage of the driving transistor, such that the driving current
of the driving transistor in the saturation status is independent
of its threshold voltage. The driving transistor means a tran-
sistor for providing a driving current to the respective OLED,
and the threshold voltage means the threshold voltage of the
driving transistor. The gate-source voltage V. refers to a
voltage difference between the gate voltage V, and the source
voltage V of the driving transistor. V,, can be included as a
component of V. by adjusting V; with the voltage adjust-
ment module, such that the V;, can be counteracted or offset
because [=K(V, g:_Vth)Z and the driving circuit I is indepen-
dent of the threshold voltage V , finally.

In order that the driving transistor in the driving circuit
operates in the saturation status, the driving circuit can be
constructed such that the difference value between the gate-
source voltage of the driving transistor and the threshold
voltage thereof is less than or equals to a source-drain voltage
of the driving transistor, i.e., satisfying V;,=zV, -V ;. When
the driving transistor operates in the saturation status, the
driving circuit I of the driving transistor only depends on its
gate-source voltage V. At this time, the voltage adjustment
module can only adjust the gate-source voltage V_,, and
therefore parameters to be adjusted are in a small number and
thus the adjustment procedure is simple.

Several embodiments of an AMOLED panel and an
AMOLED driving circuit and method therefor are provided
in the above.

The above descriptions only present some embodiments of
the present disclosure, and the protection scope of the present
disclosure is not limited to these embodiments. Those skilled
in the art can easily conceive modifications or alternations
within the technical scope of the present disclosure. There-
fore, the protection scope of the present disclosure should be
defined by the following claims.

What is claimed is:

1. A driving circuit of an active matrix organic light emit-
ting diode (AMOLED) panel, comprising a driving transistor,
a first transistor, a second capacitor, an organic light emitting
diode, and a voltage adjustment module,
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wherein the driving transistor comprises a gate which is
connected to one terminal of the second capacitor, a
source which is connected to the other terminal of the
second capacitor, and a drain which is connected to the
voltage adjustment module;

the first transistor comprises a gate which is connected to a
row scan signal terminal, a source which is connected to
the voltage adjustment module, and a drain which is
connected to a data signal terminal;

the second capacitor is connected between the gate of the
driving transistor and the source of the driving transistor;

the organic light emitting diode is connected between a low
level signal terminal and the source of the driving tran-
sistor, or is connected between a high level signal termi-
nal and the drain of the driving transistor; and

the voltage adjustment module is connected to a first con-
trol signal terminal, a second control signal terminal and
a high level signal terminal, and is further connected

5

12

9. The AMOLED panel according to claim 8, wherein the
driving circuit comprises a voltage adjustment module
including;

a second transistor, a gate of which is connected to the first
control signal terminal, a source of which is connected to
one terminal of the second capacitor, and a drain of
which is connected to the drain of the driving transistor;

athird transistor, a gate of which is connected to the second
control signal terminal, a source of which is connected to
the drain of the driving transistor, and a drain of which is
connected to a high level signal terminal; and

a first capacitor, which is connected between the source of
the first transistor and the one terminal of the second
capacitor.

10. The AMOLED panel according to claim 9, wherein
when the organic light emitting diode is connected between
the high level signal terminal and the drain of the driving
transistor, the organic light emitting diode is connected

with the one terminal of the second capacitor, the gate of 20 between the high level signal terminal and the drain of the

the driving transistor, and the source of the first transis-
tor, for adjusting a gate-source voltage of the driving
transistor such that a driving current of the driving tran-
sistor in a saturation status is independent of the thresh-
old voltage of the driving transistor.

2. The driving circuit of an AMOLED panel according to
claim 1, wherein the voltage adjustment module includes:

a second transistor, a gate of which is connected to the first
control signal terminal, a source of which is connected to
the one terminal of the second capacitor, and a drain of
which is connected to the drain of the driving transistor;

athird transistor, a gate of which is connected to the second
control signal terminal, a source of which is connected to
the drain of the driving transistor, and a drain of which is
connected to a high level signal terminal; and

a first capacitor, which is connected between the source of
the first transistor and the one terminal of the second
capacitor.

3. The driving circuit of an AMOLED panel according to
claim 2, wherein when the organic light emitting diode is
connected between the high level signal terminal and the
drain of the driving transistor, the organic light emitting diode
is connected between the high level signal terminal and the
drain of the third transistor.

4. The driving circuit of an AMOLED panel according to
claim 3, further including a fourth transistor, a gate of which
is connected to the row scan signal terminal, a source of which
is connected to one end of the organic light emitting diode,
and a drain of which is connected to the other end of the
organic light emitting diode.

5. The driving circuit of an AMOLED panel according to
claim 4, wherein the driving transistor and the first to fourth
transistors are N-type transistors.

6. The driving circuit of an AMOLED panel according to
claim 2, further including a fourth transistor, a gate of which
is connected to the row scan signal terminal, a source of which
is connected to the low level signal terminal, and a drain of
which is connected to the other terminal of the second capaci-
tor.

7. The driving circuit of an AMOLED panel according to
claim 6, wherein the driving transistor and the first to fourth
transistors are N-type transistors.

8. An active matrix organic light emitting diode
(AMOLED) panel, comprising a plurality of sub-pixel units
arranged in matrix, a driving circuit according to claim 1
being provided to each of the sub-pixel units.
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third transistor.

11. The AMOLED panel according to claim 10, wherein
the driving circuit further includes a fourth transistor, a gate of
which s connected to the row scan signal terminal, a source of
which is connected to one end of the organic light emitting
diode, and a drain of which is connected to the other end ofthe
organic light emitting diode.

12. The AMOLED panel according to claim 9, wherein the
driving circuit further includes a fourth transistor, a gate of
which s connected to the row scan signal terminal, a source of
which is connected to the low level signal terminal, and a
drain of which is connected to the other terminal of the second
capacitor.

13. The AMOLED panel according to claim 12, wherein
the driving transistor and the first to fourth transistors are
N-type transistors.

14. A driving method of an active matrix organic light
emitting diode (AMOLED) panel, comprising:

driving the AMOLED panel with the driving circuit
according to the claim 1 for each sub-pixel units of the
AMOLED panel, such that a driving current of the driv-
ing transistor under a saturation status in the driving
circuit is independent of the threshold voltage of the
driving transistor.

15. The driving method of an AMOLED pan & according
to claim 14, wherein a gate-source voltage of the driving
transistor is adjusted such that the driving current of driving
transistor in the saturation status is independent of its thresh-
old voltage.

16. The driving method of an AMOLED panel according to
claim 15, wherein driving circuit comprises a voltage adjust-
ment module including:

a second transistor, a gate of which is connected to the first
control signal terminal, a source of which is connected to
one terminal of the second capacitor, and a drain of
which is connected to the drain of the driving transistor;

athird transistor, a gate of which is connected to the second
control signal terminal, a source of which is connected to
the drain of the driving transistor, and a drain of which is
connected to a high level signal terminal; and

a first capacitor, which is connected between the source of
the first transistor and the one terminal of the second
capacitor.

17. The driving method of an AMOLED panel according to

claim 16, wherein when the organic light emitting diode is
connected between the high level signal terminal and the
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drain of the driving transistor, the organic light emitting diode
is connected between the high level signal terminal and the
drain of the third transistor.

18. The driving method of an AMOLED panel according to
claim 17, wherein the driving circuit further includes a fourth
transistor, a gate of which is connected to the row scan signal
terminal, a source of which is connected to one end of the
organic light emitting diode and a drain of which is connected
to the other end of the organic light emitting diode.

19. The driving method of an AMOLED panel according to
claim 16, wherein the driving circuit further includes a fourth
transistor, a gate of which is connected to the row scan signal
terminal, a source of which is connected to the low level
signal terminal, and a drain of which is connected to the other
terminal of the second capacitor.

20. The driving method of an AMOLED panel according to
claim 19, wherein the driving transistor and the first to fourth
transistors are N-type transistors.
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