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PANEL AND DISPLAY DEVICE

(57)  The present disclosure provides a pixel circuit,
its driving method, an OLED display panel and a display
device. The pixel circuit includes: a display driving mod-
ule configured to, within a time period and under the con-
trol of a first scanning signal from a first scanning line, a
second scanning signal a the second scanning line and
a control signal from a control line, compensate for a
threshold voltage of a driving transistor with a data signal
from a data line and a second signal from a second signal
source, so that a light-emitting driving signal for the OLED
is irrelevant to the threshold voltage of the driving tran-
sistor at a third stage of the time period; and a capacitive
touch detection module configured to, within the time pe-
riod and under the control of the first scanning signal and
the control signal, detect a touch signal from a touch
screen.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims a priority of the
Chinese patent application N0.201410234659.3 filed on
May 29, 2014, which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the field of dis-
play technology, in particular to a pixel circuit, a method
for driving the same, an organic light-emitting diode
(OLED) display panel and a display device.

BACKGROUND

[0003] An organic light-emitting diode display (for ex-
ample AMOLED) is one of the research hotpots for a
current flat-panel display device. As compared with a lig-
uid crystal display device, the OLED has such advantag-
es as low power consumption, low production cost, au-
toluminescence, wide viewing angle and rapid response.
Recently, the OLED has begun to replace a traditional
liquid crystal display (LCD) in such fields as mobile
phones, PDAs and digital cameras. The design of a pixel
driving circuit is a core technique of the AMOLED display
device, and thus it is of important research significance.
[0004] Different from a TFT-LCD which controls the
brightness with a stable voltage, the OLED is driven to
emit light with a stable current. Due to a manufacturing
process and the aging of elements, a threshold voltage
(Vy) of a driving TFT for each pixel point will be drifted,
which results in a change of the current passing through
the OLED for each pixel point along with a change of the
threshold voltage. As a result, the display brightness is
uneven, and thereby a display effect of an entire image
will be adversely affected.

[0005] Currently, an in-cell touch technology has been
appliedtothe LCD, and it commonly includes a capacitive
in-cell touch technology. However, as the most difficult
problem to be solved in the capacitive in-cell touch tech-
nology, there is signal interference, i.e., there is a con-
siderable parasitic capacitance between a touch elec-
trode and an electrode desired for the operation of the
LCD. As aresult, itis very difficult to prevent display char-
acteristics of the LCD itself from being adversely affected
while ensuring that a touch signal is collected success-
fully.

[0006] Hence, a combination of the capacitive in-cell
touch technology with the AMOLED will be a future trend
of the display technology.

SUMMARY

[0007] An object of the present disclosure is to provide
a pixel circuit, its driving method, an OLED display panel
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and a display device, so as to eliminate an effect caused
by a threshold voltage of a driving transistor on a light-
emitting driving signal, thereby to improve the brightness
evenness of the OLED display panel as well as a display
effect of the display device. In addition, it is also able to
detecta touch while achieving the display driving, thereby
to further achieve integration of the display driving and
the touch detection in a more effective manner.

[0008] In one aspect, the present disclosure provides
in one embodiment a pixel circuit, including a first storage
capacitor, a driving transistor and an OLED. A gate elec-
trode of the driving transistor is connected to a second
end of the first storage capacitor. The pixel circuit further
includes:

a display driving module, connected to a first scan-
ning line, a second scanning line, a control line, a
data line, a first signal source and a second signal
source, respectively, and configured to, within a time
period and under the control of a first scanning signal
fromthe first scanning line, a second scanning signal
from the second scanning line and a control signal
from the control line, compensate for a threshold volt-
age of the driving transistor with a data signal from
the data line and a second signal from the second
signal source, so that a light-emitting driving signal
for the OLED is irrelevant to the threshold voltage of
the driving transistor at a third stage of the time pe-
riod; and

a capacitive touch detection module, connected to
the first scanning line, the control line, the data line,
a third signal source and a signal reading line, re-
spectively, and configured to, within the time period
and under the control of the first scanning signal and
the control signal, detect a touch signal from a touch
screen.

[0009]
cludes:

Alternatively, the display driving module in-

a resetting unit, connected to the first signal source,
the control line and a first end of the first storage
capacitor, respectively, and configured to, at a first
stage of the time period, reset a potential at the first
end of the first storage capacitor as a potential of a
first signal;

a first charging unit, connected to the first scanning
line, the data line, the driving transistor and the sec-
ond end of the first storage capacitor, respectively,
and configured to, at a second stage of the time pe-
riod, charge the first storage capacitor so that the
second end of the first storage capacitor is at a po-
tential equal to a difference between a potential of a
data signal and the threshold voltage of the driving
transistor; and

a compensation driving unit, connected to the sec-
ond scanning line, the data line, the second signal
source, the first end of the storage capacitor and the
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driving transistor, respectively, and configured to,
the third stage of the time period, control the first end
of the first storage capacitor to be at the potential of
the data signal, so as to enable the potential at the
second end of the first storage capacitor to jump to
a potential equal to a difference between twice the
potential of the data signal and the threshold voltage
of the driving transistor, thereby to determine the
light-emitting driving signal for the OLED onthe basis
of the second signal and the data signal, and to drive
the OLED to emit light using the light-emitting driving
signal.

[0010] Alternatively, the resetting unit includes a first
thin film transistor, a source electrode of which is con-
nected to the first signal source, a gate electrode of which
is connected to the control line, and a drain electrode of
which is connected to the first end of the first storage
capacitor.

[0011] Alternatively, the first charging unit includes:

a second thin film transistor, a source electrode of
which is connected to the data line, a gate electrode
of which is connected to the first scanning line, and
a drain electrode of which is connected to a source
electrode of the driving transistor; and

a third thin film transistor, a source electrode of which
is connected to a drain electrode of the driving tran-
sistor, a gate electrode of which is connected to the
first scanning line, and a drain electrode of which is
connected to the second end of the first storage ca-
pacitor.

[0012] Alternatively, the compensation driving unit in-
cludes:

a fourth thin film transistor, a source electrode of
which is connected to the second signal source, a
gate electrode of which is connected to the second
scanning line, and a drain electrode of which is con-
nected to the source electrode of the driving transis-
tor;

a fifth thin film transistor, a source electrode of which
is connected to the drain electrode of the driving tran-
sistor, a gate electrode of which is connected to the
second scanning line, and a drain electrode of which
is connected to an anode of the OLED; and

asixth thin film transistor, a source electrode of which
is connected to the data line, a gate electrode of
which is connected to the second scanning line, and
a drain electrode of which is connected to the first
end of the first storage capacitor.

[0013] Alternatively, the capacitive touch detection
module includes a second storage capacitor, a second
charging unit and a transmitting unit. The second charg-
ing unit is connected to the data line, the control line and
a second end of the second storage capacitor, respec-
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tively, and configured to, at the first stage of the time
period, charge the second storage capacitor so that a
potential at the second end of the second storage capac-
itor is equal to the potential of the data signal. The trans-
mitting unit is connected to the third signal source, the
second storage capacitor, the first scanning line and the
signal reading line, respectively, and configured to, at the
second stage of the time period, transmit a third signal
from the third signal source to the signal reading line
when the touch screenis in a touch state, so as to enable
a processor connected to the signal reading line to de-
termine information about a position where the touch is
made.

[0014] Alternatively, the second charging unit includes
a charging transistor, a source electrode of which is con-
nected to the data line, a gate electrode of which is con-
nected to the control line, and a drain electrode of which
is connected to the second end of the second storage
capacitor.

[0015] Alternatively, the transmitting unit includes an
amplifying transistor and a switching transistor. A source
electrode of the amplifying transistor is connected to a
first end of the second storage capacitor and the third
signal source, respectively, a gate electrode thereof is
connected to the second end of the second storage ca-
pacitor, and a drain electrode thereof is connected to a
source electrode of the switching transistor. A gate elec-
trode of the switching transistor is connected to the first
scanning line, and a drain electrode thereof is connected
to the signal reading line.

[0016] Alternatively, the transistors are P-type transis-
tors, the first signal is a low level signal or a zero potential
signal, the second signal is a high level signal, and the
third signal is a coupling pulse signal.

[0017] In another aspect, the present disclosure pro-
vides in one embodiment a pixel driving circuit for use in
the above-mentioned pixel circuit, including steps of:

within a time period, under the control of a first scan-
ning signal from a first scanning line, a second scan-
ning signal from a second scanning line and a control
signal from a control line, compensating for a thresh-
old voltage of a driving transistor with a data signal
from a data line and a second signal from a second
signal source so that a light-emitting driving signal
for an OLED is irrelevant to the threshold voltage of
the driving transistor at a third stage of the time pe-
riod; and

within the time period, detecting a touch signal from
a touch screen under the control of the first scanning
signal and the control signal.

[0018] Alternatively, the step of within a time period,
under the control of the first scanning signal from the first
scanning line, the second scanning signal from the sec-
ond scanning line and the control signal from the control
line, compensating for the threshold voltage of the driving
transistor with the data signal from the data line and the
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second signal from the second signal source so that the
light-emitting driving signal for the OLED is irrelevant to
the threshold voltage of the driving transistor at the third
stage of the time period may include:

at a first stage of the time period, resetting, by a re-
setting unit, a potential at a first end of a first storage
capacitor as a potential of a first signal;

at a second stage of the time period, charging, by a
first charging unit, the first storage capacitor so that
a second end of the first storage capacitor is at a
potential equal to a difference between a potential
of a data signal and the threshold voltage of the driv-
ing transistor; and

at the third stage of the time period, controlling, by
a compensation driving unit, the first end of the first
storage capacitor to be at the potential of the data
signal, so as to enable the potential at the second
end of the first storage capacitor to jump to a potential
equal to a difference between twice the potential of
the data signal and the threshold voltage of the driv-
ing transistor, thereby to determine the light-emitting
driving signal for the OLED on the basis ofthe second
signal and the data signal, and to drive the OLED to
emit light using the light-emitting driving signal.

[0019] Alternatively, the step of within the time period,
detecting a touch signal from a touch screen under the
control of the first scanning signal and the control signal
may include:

at the first stage of the time period, charging, by a
second charging unit, a second storage capacitor so
that a second end of a second storage capacitor is
at the potential of the data signal; and

at the second stage of the time period, transmitting,
by a transmitting unit, a third signal from a third signal
source to a signal reading line when a touch screen
is in a touch state, so as to enable a processor con-
nected to the signal reading line to determine infor-
mation about a position where a touch is made.

[0020] Alternatively, at the first stage, the control signal
and the third signal are both low level signals, and the
first scanning signal, the second scanning signal and the
data signal are high level signals. At the second stage,
the first scanning signal is a low level signal, and the
control signal, the second scanning signal, the third sig-
nal and the data signal are high level signals. At the third
stage, the second scanning signal, the third signal and
the data signal are low level signals, and the control signal
and the first scanning signal are both high level signals.
[0021] In yet another aspect, the present disclosure
provides in one embodiment an OLED display panel in-
cluding the above-mentioned pixel circuit.

[0022] Instillyetanotheraspect, the presentdisclosure
provides in one embodiment a display device including
the above-mentioned OLED display panel.
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[0023] According to the pixel circuit, its driving method,
the OLED display panel and the OELD display device in
the embodiments of the present disclosure, the pixel cir-
cuitincludes the display driving module which is connect-
ed to the first scanning line, the second scanning line,
the control line, the data line, the first signal source and
the second signal source, respectively, and configured
to, within the time period and under the control of the first
scanning signal from the first scanning line, the second
scanning signal from the second scanning line and the
control signal from the control line, compensate for the
threshold voltage of the driving transistor with the data
signal from the data line and the second signal from the
second signal source, so that the light-emitting driving
signal for the OLED is irrelevant to the threshold voltage
of the driving transistor at the third stage of the time pe-
riod; and the capacitive touch detection module which is
connected to the first scanning line, the control line, the
data line, the third signal source and the signal reading
line, respectively, and configured to, within the time pe-
riod and under the control of the first scanning signal and
the control signal, detect the touch signal from the touch
screen. As aresult, itis able to eliminate an effect caused
by the threshold voltage of the driving transistor on the
light-emitting driving signal, thereby to improve the bright-
ness evenness of the OLED display panel as well as a
display effect of the display device. In addition, it is also
able to detect a touch while achieving the display driving,
thereby to further achieve integration of the display driv-
ing and the touch detection in a more effective manner.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

Fig.1 is a schematic view showing a pixel circuit ac-
cording to one embodiment of the present disclo-
sure;

Fig.2 is a schematic view showing the pixel circuit
according to another embodiment of the present dis-
closure;

Fig.3 is a schematic view showing the pixel circuit
according to yet another embodiment of the present
disclosure;

Fig.4 is a schematic view showing the pixel circuit
detecting a touch according to one embodiment of
the present disclosure;

Fig.5 is a schematic view showing the pixel circuit
detecting a touch according to another embodiment
of the present disclosure;

Fig.6 is a flow chart of a pixel driving method accord-
ing to one embodiment of the present disclosure;
Fig.7 is a flow chart of the pixel driving method ac-
cording to another embodiment of the present dis-
closure;

Fig.8 is a time sequence diagram of signals for use
in the pixel driving method according to one embod-
iment of the present disclosure;
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Fig.9 is a schematic view showing the pixel circuit at
a first stage according to one embodiment of the
present disclosure;

Fix. 10 is a schematic view showing the pixel circuit
at a second stage according to one embodiment of
the present disclosure; and

Fig.11 is a schematic view showing the pixel circuit
at a third stage according to one embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0025] In order to make the objects, the technical so-
lutions and the advantages of the present disclosure
more apparent, the present disclosure will be described
hereinafter in conjunction with the drawings and embod-
iments in a clear and complete manner. Obviously, the
following embodiments merely relate to a part of, rather
than all of, the embodiments of the present disclosure.
Based on these embodiments, a person skilled in the art
may obtain the other embodiments without any creative
effort, which also fall within the scope of the present dis-
closure.

[0026] Unless otherwise defined, any technical or sci-
entific term used herein shall have the common meaning
understood by a person of ordinary skills. Such words as
"first" and "second" used in the specification and claims
are merely used to differentiate different components
rather than to represent any order, number or impor-
tance. Similarly, such words as "one" or "one of" are
merely used to represent the existence of at least one
member, rather than to limit the number thereof. Such
words as "connect" or "connected to" may include elec-
trical connection, direct or indirect, rather than to be lim-
ited to physical or mechanical connection.

[0027] The presentdisclosure provides in one embod-
iment a pixel circuit. As show in Fig.1, the pixel circuit
includes a first storage capacitor Cs1, a driving transistor
DTFT and an OLED. A gate electrode of the driving tran-
sistor DTFT is connected to a second end of the first
storage capacitor Cs1 (i.e., node B).

[0028] The pixel circuit may further include:

adisplay driving module 1, connected to a first scan-
ning line Scan1, a second scanning line Scan2, a
control line EM, a data line, a first signal source and
a second signal source, respectively, and configured
to, within a time period and under the control of a
first scanning signal Vg.4,¢ from the first scanning
line Scan1, a second scanning signal Vg, from
the second scanning line Scan2 and a control signal
Vgp from the control line EM, compensate for a
threshold voltage Vy, of the driving transistor DTFT
with a data signal V 4,;, from the data line and a sec-
ond signal V44 from the second signal source, so
that a light-emitting driving signal for the OLED is
irrelevant to the threshold voltage Vy, of the driving
transistor DTFT at a third stage of the time period;
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and

a capacitive touch detection module 2, connected to
the first scanning line Scan1, the control line EM, the
data line, a third signal source and a signal reading
line (Read Line), respectively, and configured to,
within the time period and under the control of the
first scanning signal Vg.,,1 and the control signal
Vgm. detect a touch signal from a touch screen.

[0029] According to the pixel circuitin the embodiment
of the present disclosure, it is able to eliminate an effect
caused by the threshold voltage of the driving transistor
on the light-emitting driving signal, thereby to improve
the brightness evenness of an OLED display panel as
well as a display effect of the display device. In addition,
itis also able to detect a touch while achieving the display
driving, thereby to further achieve integration of the dis-
play driving and the touch detection in a more effective
manner.

[0030] In one embodiment of the present disclosure,
as shown in Fig.1, a cathode of the OLED may be con-
nected to the first signal source.

[0031] In this embodiment, the first signal source is
configured to input a first signal which may be a low level
signal or a zero potential signal. In other words, the first
signal source may be a low level signal generating ele-
ment, or connected to a transmission line for transmitting
a low level signal, or grounded.

[0032] In addition, in this embodiment, the second sig-
nal V44 may be a high level signal. In other words, the
second signal source may be a high level signal gener-
ating element, or connected to a transmission line for
transmitting a high level signal.

[0033] Inone embodiment, as shown in Fig.2, the dis-
play driving module 1 may include:

a resetting unit 11, connected to the first signal
source, the control line EM and a first end (i.e., node
A) of the first storage capacitor Cs1, respectively,
and configured to, at a first stage of the time period,
reset a potential at the first end of the first storage
capacitor Cs1 as a potential of the first signal;

a first charging unit 12, connected to the first scan-
ning line Scan1, the data line, the driving transistor
DTFT and the second end (i.e., the node B) of the
first storage capacitor Cs1, respectively, and config-
ured to, at a second stage of the time period, charge
the first storage capacitor Cs1 so that a potential at
the second end of the first storage capacitor Cs1 is
equal to a difference Vg, between a potential of the
data signal V44, and the threshold voltage Vy, of the
driving transistor DTFT (i.e., Vgo=Vyata-Vin); @and

a compensation driving unit 13, connected to the
second scanning line Scan2, the data line, the sec-
ond signal source, the first end of the storage capac-
itor Cs1 and the driving transistor DTFT, respective-
ly, and configured to, at the third stage of the time
period, control the first end of the first storage ca-
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pacitor Cs1 to be at the potential of the data signal
V4ata» SO as to enable the potential at the second end
of the first storage capacitor Cs1 to jump to a poten-
tial equal to a difference Vg3 between twice the po-
tential of the data signal V4, and the threshold volt-
age Vy, of the driving transistor DTFT (i.e.,
Vg3=2Vy4ata~Vin), thereby to determine a light-emit-
ting driving signal I, gp for the OLED on the basis
of the second signal V44 and the data signal V4.,
and to drive the OLED to emit light using the light-
emitting driving signal |, gp.

[0034] The potential at the second end of the first stor-
age capacitor Cs1 is just a gate potential of the driving
transistor DTFT, and when the second signal V4 is ap-
plied to the source electrode of the driving transistor DT-
FT at the third stage, the following equation will be ob-
tained according to a saturation current formula of the
driving transistor DTFT:

Iorep=K(Vas _Vth)2
=K[Vgs - 2Vga-Vi) -Vl
=K(Vag -2V gata)”

wherein Vgg is a gate-to-source voltage of the driving
transistor DTFT and equal to Vy4-(2Vyai5-Vin), and K is
a constant relevant to a manufacturing process and a
driver design of the driving transistor DTFT.

[0035] As can be seen from the above equation, in the
embodiments of the present disclosure, the driving signal
for the OLED is irrelevant to the threshold voltage Vy, of
the driving transistor DTFT, i.e., the driving current I gp
of the OLED is merely relevant to the second signal V4
and the data signal V4, As aresult, it is able to eliminate
an effect caused by the threshold voltage Vy, of the driving
transistor DTFT on the light-emitting driving signal, and
completely prevent the threshold voltage drift of the driv-
ing transistor DTFT due to the manufacturing process
and a long-term operation, thereby to ensure a normal
operation of the OLED. When the second signal Vg is
identical to the data signal V4, in all pixel units of the
OLED display panel, it is able to improve the brightness
evenness of the OLED display panel as well as a display
effect of the display device.

[0036] In a specific embodiment of the present disclo-
sure, as shown in Fig.3, the resetting unit 11 may include
a first thin film transistor T1, a source electrode of which
is connected to the first signal source, a gate electrode
of which is connected to the control line EM, and a drain
electrode of which is connected to the first end (the node
A) of the first storage capacitor Cs1.

[0037] In a specific embodiment of the present disclo-
sure, as shown in Fig.3, the first charging unit 12 may
include:

a second thin film transistor T2, a source electrode
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of which is connected to the data line, a gate elec-
trode of which is connected to the first scanning line
Scan1, and a drain electrode of which is connected
to the source electrode of the driving transistor DT-
FT; and

a third thin film transistor T3, a source electrode of
which is connected to the drain electrode of the driv-
ing transistor DTFT, a gate electrode of which is con-
nected to the first scanning line Scan1, and a drain
electrode of which is connected to the second end
(the node B) of the first storage capacitor Cs1.

[0038] In a specific embodiment of the present disclo-
sure, as shown in Fig.3, the compensation driving unit
13 may include:

a fourth thin film transistor T4, a source electrode of
which is connected to the second signal source, a
gate electrode of which is connected to the second
scanning line Scan2, and a drain electrode of which
is connected to the source electrode of the driving
transistor DTFT;

a fifth thin film transistor T5, a source electrode of
which is connected to the drain electrode of the driv-
ing transistor DTFT, a gate electrode of which is con-
nected to the second scanning line Scan2, and a
drain electrode of which is connected to an anode
of the OLED; and

a sixth thin film transistor T6, a source electrode of
which is connected to the data line, a gate electrode
of which is connected to the second scanning line
Scan2, and a drain electrode of which is connected
to the first end of the first storage capacitor Cs1.

[0039] In one embodiment, as shown in Fig.2, the ca-
pacitive touch detection module 2 may include a second
storage capacitor Cs2, a second charging unit 21 and a
transmitting unit 22.The second charging unit 21 is con-
nected to the data line, the control line EM and a second
end (i.e., node D) of the second storage capacitor Cs2,
respectively, and configured to, at the first stage of the
time period, charge the second storage capacitor Cs2 so
that a potential at the second end of the second storage
capacitor Cs2 is equal to to the potential of the data signal
Vyata- The transmitting unit 22 is connected to the third
signal source, the second storage capacitor Cs2, the first
scanning line Scan1 and the signal reading line (Read
Line), respectively, and configured to, at the second
stage of the time period, transmit the third signal Vqp
from the third signal source to the signal reading line
when the touch screenis in a touch state, so as to enable
a processor (not shown) connected to the signal reading
line to determine information about a position where the
touch is made.

[0040] In a specific embodiment, as shown in Fig.3,
the second charging unit 21 may include a charging tran-
sistor M1, a source electrode of which is connected to
the data line, a gate electrode of which is connected to
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the control line EM, and a drain electrode of which is
connected to the second end (i.e., the node D) of the
second storage capacitor Cs2.

[0041] In a specific embodiment, as shown in Fig.3,
the transmitting unit 22 may include an amplifying tran-
sistor M2 and a switching transistor M3. A source elec-
trode of the amplifying transistor M2 is connected to a
first end (i.e., node C) of the second storage capacitor
Cs2 and the third signal source, respectively, a gate elec-
trode thereof is connected to the second end of the sec-
ond storage capacitor Cs2, and a drain electrode thereof
is connected to a source electrode of the switching tran-
sistor M3. A gate electrode of the switching transistor M3
is connected to the first scanning line Scan1, and a drain
electrode thereof is connected to the signal reading line.
[0042] In the embodiments of the present disclosure,
the third signal Vp from the third signal source may be
a coupling pulse signal.

[0043] In the embodiments of the present disclosure,
at the first stage, when the charging transistor M1 (i.e.,
the second charging unit 21) is in an on state, it transmits
the data signal V 4,4, from the data line to the second end
(i.e., the node D) of the second storage capacitor Cs2,
so that the potential at the node D is just the potential of
the data signal V 4,15

[0044] In the embodiments of the present disclosure,
the node D may be an electrode end of the second stor-
age capacitor Cs2 (e.g., that shown by a box around the
node D in Fig.3). As shown in Figs.4 and 5, when the
touch screen is touched by an object, e.g., a finger or
stylus, a coupling capacitance Cf may be generated be-
tween the object and the node D, and thereby the poten-
tial at the node D decreases.

[0045] It should be appreciated that, at the second
stage, the third signal Vp (i.e., the coupling pulse signal),
on one hand, is used to apply a voltage to the first end
(i.e., the node C) of the second storage capacitor Cs2 so
as to enable the potential at the second end (i.e., the
node D) of the second storage capacitor Cs2 to V4 +
Vcp. On the other hand, it serves as a touch detection
signal to be transmitted to the source electrode of the
amplifying transistor M2. As a result, when the transmit-
ting unit 22 is in the on state, the third signal V-p may be
transmitted to the signal reading line, so as to enable the
processor to determine the information about the position
where a touch is made.

[0046] Asshownin Fig.5, the potential at the gate elec-
trode (i.e., the node D) of the amplifying transistor M2
directly decreases due to the touch. When a gate-to-
source voltage of the amplifying transistor M2 is sufficient
to enable the amplifying transistor M2 to be in the on
state, the amplifying transistor M2 is turned on, so that
the third signal Vp passes through the amplifying tran-
sistor M2. A procedure where the potential at the node
D decreases is just a buffering stage of the capacitive
touch detection module 2, and also a procedure of "wait-
ing for" a decrease in the potential at the gate electrode
of the amplifying transistor M2. Such a decrease in the
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potential is mainly caused by the touch operation on the
touch screen. When the potential at the node D decreas-
es to an extent sufficient to enable the amplifying tran-
sistor M2 to be in the on state, the amplifying transistor
M2, as an amplifying TFT, turns on and amplifies the
coupling pulse signal.

[0047] The third signal Vp is amplified so as to facili-
tate the collection of the touch signal by the processor.
[0048] When a signal (i.e., the third signal Vp) is col-
lected by the processor from the signal reading line, a
longitudinal (Y-axis) coordinate of the touch position may
be determined on the basis of the signal reading line, and
an output point of the first scanning line Scan1 is used
as a horizontal (X-axis) coordinate of the touch position.
After the X-axis and the Y-axis coordinates of the touch
position are determined, it is able to determine the infor-
mation about the position where a touch is made on the
touch screen.

[0049] In the embodiments of the present disclosure,
a touch signal detection circuit of an in-cell touch panel
may be integrated into the pixel unit, so as to achieve the
detection of the touch operation while achieving the dis-
play driving. As a result, it is able to achieve the integra-
tion of the pixel driving circuit and the touch signal de-
tection circuit, thereby to further achieve the integration
of the display driving and the touch detection in an effec-
tive manner. Through such a circuit structure, it is able
to achieve the display driving by the in-cell touch panel
and the OLED together, thereby to reduce a thickness
and a weight of the display panel as well as the cost
thereof.

[0050] The transistors involved in the above embodi-
ments include the driving transistor DTFT, T1-T6 and M1-
M3. These transistors may be P-type transistors, so as
to simplify the manufacturing process of the OLED dis-
play panel.

[0051] The present disclosure further provides in one
embodiment a pixel driving method for use in the above-
mentioned pixel circuit, which may include the following
steps:

within the time period, under the control of the first
scanning signal Vg.,,¢ from the first scanning line
Scan1, the second scanning signal from the second
scanning line Scan2 and the control signal Vg, from
the control line EM, compensating for the threshold
voltage Vy, of the driving transistor DTFT with the
data signal V4, from the data line and the second
signal V 44 from the second signal source so that the
light-emitting driving signal for the OLED is irrelevant
to the threshold voltage Vy, of the driving transistor
at the third stage of the time period; and
within the time period, detecting the touch signal from
the touch screen under the control of the first scan-
ning signal Vg.,,¢ and the control signal Vg,

[0052] According to the pixel driving method in the em-
bodiment of the present disclosure, it is able to eliminate
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an effect caused by the threshold voltage Vy, of the driving
transistor DTFT on a light-emitting driving signal, thereby
to improve the brightness evenness of the OLED display
panel as well as a display effect of the display device. In
addition, it is also able to detect a touch while achieving
the display driving, thereby to further achieve integration
of the display driving and the touch detection in a more
effective manner.

[0053] In one embodiment of the present disclosure,
as shown in Fig.6, the display driving step may include:

at the first stage of the time period, resetting, by the
resetting unit 11, the potential at the first end of the
first storage capacitor Cs1 as the potential of the first
signal;

at the second stage of the time period, charging, by
the first charging unit 12, the first storage capacitor
Cs1 so that a potential at the second end of the first
storage capacitor Cs1 is equal to a difference be-
tween the potential of the data signal V4, and the
threshold voltage Vy, of the driving transistor DTFT,;
and

at the third stage of the time period, controlling, by
the compensation driving unit 13, the first end of the
first storage capacitor Cs1 to be at the potential of
the data signal V., SO as to enable the potential
at the second end of the first storage capacitor Cs1
to jump to a potential equal to a difference between
twice the potential of the data signal V4, and the
threshold voltage Vy, of the driving transistor DTFT,
thereby to determine the light-emitting driving signal
loLep for the OLED on the basis of the second signal
V44 a@nd the data signal V g5, and to drive the OLED
to emit light using the light-emitting driving signal
loLeD-

[0054] Hence, in the embodiments of the present dis-
closure, the driving signal for the OLED is irrelevant to
the threshold voltage Vy, of the driving transistor DTFT.
As aresult, itis able to eliminate an effect caused by the
threshold voltage Vy, of the driving transistor DTFT on
the light-emitting driving signal, and improve the bright-
ness evenness of the OLED display panel as well as a
display effect of the display device.

[0055] In one embodiment of the present disclosure,
as shown in Fig.7, the touch detection step may include:

at the first stage of the time period, charging, by the
second charging unit 21, the second storage capac-
itor Cs2 so thatthe second end of the second storage
capacitor Cs2 is at the potential of the data signal
Vdata; and

at the second stage of the time period, transmitting,
by the transmitting unit 22, the third signal Vp from
the third signal source to the signal reading line when
the touch screen is in a touch state, so as to enable
a processor (not shown) connected to the signal
reading line to determine the information about the
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position where a touch is made.

[0056] In the embodiments of the present disclosure,
a touch signal detection circuit of an in-cell touch panel
may be integrated into the pixel unit, so as to achieve the
detection of the touch operation while achieving the dis-
play driving. As a result, it is able to achieve the integra-
tion of the pixel driving circuit and the touch signal de-
tection circuit, thereby to further achieve the integration
of the display driving and the touch detection in an effec-
tive manner. Through such a circuit structure, it is able
to achieve the display driving by the in-cell touch panel
and the OLED together, thereby to reduce a thickness
and a weight of the display panel as well as the cost
thereof.

[0057] The following descriptions are given by taking
the pixel driving method applied to the pixel circuitin Fig.3
as an example.

[0058] Fig.8is atime sequence diagram of the signals,
and in this embodiment, the first signal source is the
ground, i.e., the first signal is a zero potential signal. The
pixel driving method may include the following stages.

First stage

[0059] At this stage, the display driving module 1 is at
a resetting stage, and the capacitive touch detection
module 2 is at a charging stage.

[0060] Stage 1inFig.8 shows the inputted signals. The
control signal Vg, and the third signal Vp are both low
level signals, the first scanning signal Vg.,,4, the second
scanning signal Vg4, and the data signal Vg, are high
level signals, so the first thin film transistor T1 (i.e., the
resetting unit 11) and the charging transistor M1 (i.e., the
second charging unit 21) are both in an on state, and the
second thin film transistor T2 and the third thin film tran-
sistor T3 (i.e., the first charging unit 12), the fourth thin
film transistor T4, the fifth thin film transistor T5 and the
sixth thin film transistor T6 (i.e., the compensation driving
unit 13), and the amplifying transistor M2 and the switch-
ing transistor M3 (i.e., the transmitting unit 22) are in an
off state.

[0061] At this stage, as shown by the solid arrow in
Fig.9, the first thin film transistor T1 is in the on state, so
the fist signal from the first signal source is transmitted
to the first end (i.e., the node A) of the first storage ca-
pacitor Cs1. The first signal is the zero potential signal,
so the first storage capacitor Cs1 is discharged so that
the potential at the first end (i.e., the node A) of the first
storage capacitor Cs1 is zero, i.e., V51=0. As a result, it
is able to eliminate an effect caused by a residual voltage
signal of the first storage capacitor Cs1 within a previous
time period on that in a current time period, thereby to
reset the potential V4 at the node A at the first stage.
[0062] As shown by the dotted arrow in Fig.9, the
charging transistor M1 is in the on state, so the data signal
V4atg from the data line is transmitted to the second end
(i.e., the node D) of the second storage capacitor Cs2,
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so as to charge the node D to be at potential of the data
signal Vyia-

[0063] Atthis stage, the data signal V4,4, is a high level
signal, so the P-type amplifying transistor M2 is in the off
state.

[0064] At this stage, as shown in Fig.8, there is no sig-
nal in the signal reading line.

Second stage

[0065] At this stage, the display driving module 1 is at
a charging stage, and the capacitive touch detection
module 2 is at a touch signal amplifying and collecting
stage.

[0066] Stage2inFig.8 shows the inputted signals. The
first scanning signal Vg, is a low level signal, the con-
trol signal V), the second scanning signal Vgg,,0, the
third signal Vp and the data signal V4, are high level
signals, so the second thin film transistor T2 and the third
thin film transistor T3 (i.e., the first charging unit 12), and
the switching transistor M3 are in the on state, and the
first thin film transistor T1 (i.e., the resetting unit 11), the
fourth thin film transistor T4, the fifth thin film transistor
T5 and the sixth thin film transistor T6 (i.e., the compen-
sation driving unit 13), and the charging transistor M1
(i.e., the second charging unit 21) are in the off state.
[0067] At this stage, as shown by the solid arrow in
Fig.10, the second thin film transistor T2 and the third
thin film transistor T3 are in the on state, so the data
signal V4,4, is transmitted sequentially through the sec-
ond thin film transistor T2, the driving transistor DTFT
and the third thin film transistor T3, so as to charge the
first storage capacitor Cs1 so that the second end (i.e.,
the node B) of the first storage capacitor Cs1 is equal to
a difference Vg, between the potential of the data signal
V4ata @nd the threshold voltage Vy;, of the driving transistor
DTFT, i.e.,

Ve2=Vdata-Vih-

[0068] At the second stage, the potential at the node
A is always zero, i.e., V=0, so after the charging, the
potential at the node B is maintained at V j,i,-Vy, all the
time, and at this time, a voltage difference between two
ends of the first storage capacitor Cs1 is V45-Vin-
[0069] In addition, at this stage, the fifth thin film tran-
sistor T5 is always in the off state, so it is able to prevent
the current from passing through the OLED, thereby to
prolong a service life of the OLED.

[0070] When a touch is made at this stage, as shown
in Fig.5, the potential at the gate electrode (i.e., the node
D) of the amplifying transistor M2 directly decreases due
to the touch. When the gate-to-source voltage of the am-
plifying transistor M2 is sufficient to enable it to be in the
on state, the amplifying transistor M2 is in the on state.
Meanwhile, due to the control of the first scanning signal
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Vgeant» the switching transistor M3 is in the on state at
this stage. As shown by the dotted arrow in Fig.10, the
third signal Vp at a high level is transmitted by the trans-
mitting unit 22 to the signal read line (as shown in Fig.8,
there is a signal in the signal reading line), so as to be
collected by the processor arranged at a rear end of the
signal reading line.

[0071] When the signal (i.e., the third signal Vp) from
the signal reading line is collected by the processor, a
longitudinal (Y-axis) coordinate of the touch position may
be determined on the basis of the signal reading line, and
an output point of the first scanning line Scan1 is used
as a horizontal (X-axis) coordinate of the touch position.
After the X-axis and the Y-axis coordinates of the touch
position are determined, it is able to determine the infor-
mation about the position where a touch is made on the
touch screen.

Third stage

[0072] At this stage, the display driving module 1 is at
a complementary light-emitting stage, and the capacitive
touch detection module 2 is at a stagnation stage.
[0073] Stage 3 in Fig.8 shows the inputted signals at
this stage. The second scanning signal Vg.,,0, the third
signal Vp and the data signal V4, are low level signals,
the first scanning signal Vgg,,1 and the control signal Vg,
are both high level signals, so the fourth thin film transistor
T4, the fifth thin film transistor T5 and the sixth thin film
transistor T6 (i.e., the compensation driving unit 13) are
in the on state, and the first thin film transistor T1 (i.e.,
the resetting unit 11), the second thin film transistor T2
and the third thin film transistor T3 (i.e., the first charging
unit 12), the charging transistor M1 (i.e., the second
charging unit 21) and the switching transistor M3 are in
the off state.

[0074] At this stage, as shown by the solid arrow in
Fig.11, the sixth thin film transistor T6 is in the on state,
so the data signal V4,5 is transmitted through the sixth
thin film transistor T6, so as to charge the first storage
capacitor Cs1 so that the potential of the first end (i.e.,
the node A) of the first storage capacitor Cs1 is changed
from a zero potential to the potential of the data signal
Vdata' i.e., VA3=Vdata'

[0075] The third thin film transistor T3 is in the off state,
so the node B is in a floating state. In order to maintain
the voltage difference between two ends of the first stor-
age capacitor Cs1 at V,,-Vy,, When the potential at the
node A reaches the data signal V4,5, an equal-voltage
jump occurs for the potential at the node B, i.e., at the
gate electrode of the driving transistor, and the potential
Vg3 at the node B is enabled to jump to 2V y,i-Vip.
[0076] In addition, the fourth thin film transistor T4 and
the sixth thin film transistor T6 are both in the on state,
so at the third stage, the second signal V4 is transmitted
to the source electrode of the driving transistor DTFT
through the fourth thin film transistor T4, and a current
passes through the sixth thin film transistor T6 and reach-
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es the anode of the OLED, so as to drive the OLED to
emit light.

[0077] The following equation may be obtained ac-
cording to a saturation current formula of the driving tran-
sistor DTFT:

IOLED:K(VGS _Vth)2
=K[Vgs - 2Vga-Vi) -Vl
=K(Vag -2V gaia)

wherein Vg is the gate-to-source voltage of the driving
transistor DTFT and equal to Vy4-(2Vat5-Vin), and K is
a constant relevant to a manufacturing process and a
driver design of the driving transistor DTFT.

[0078] As can be seen from the above equation, in the
embodiments of the present disclosure, the driving signal
for the OLED is irrelevant to the threshold voltage Vy, of
the driving transistor DTFT, i.e., the driving current |5, gp
of the OLED is merely relevant to the second signal Vg4
and the data signal V4, As aresult, it is able to eliminate
an effect caused by the threshold voltage Vy, of the driving
transistor DTFT on the light-emitting driving signal, and
completely prevent the threshold voltage drift of the driv-
ing transistor DTFT due to the manufacturing process
and a long-term operation, thereby to ensure a normal
operation of the OLED.

[0079] At the third stage, the charging transistor M1,
the amplifying transistor M2 and the switching transistor
M3 in the capacitive touch detection module 2 are in the
off state, i.e., they do not work, and at this time, it is just
the stage where the OLED is driven by the display driving
module 1 to emit light. As a result, it is able to reduce the
effect of the touch detection on the display driving.
[0080] According to the pixel driving method in the em-
bodiments of the present disclosure, itis able to eliminate
an effect caused by the threshold voltage Vy, of the driving
transistor DTFT on a light-emitting driving signal, thereby
to improve the brightness evenness of the OLED display
panel as well as a display effect of the display device. In
addition, it is also able to detect a touch while achieving
the display driving, thereby to further achieve integration
of the display driving and the touch detection in a more
effective manner.

[0081] The present disclosure further provides in one
embodimentan OLED display panel including the above-
mentioned pixel circuit.

[0082] The present disclosure further provides in one
embodiment a display device including the above-men-
tioned OLED display panel. The display device may be
a liquid crystal panel, a liquid crystal TV, a liquid crystal
display, an OLED panel, an OLED display, a plasma dis-
play or an electronic paper.

[0083] The pixel circuit, the OLED display panel and
the display device in the embodiments of the present
disclosure are particularly applicable to a gate driver on
array (GOA) circuit manufactured by a low temperature
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polysilicon (LTPS) technology. Of course, it may also be
applicable to the GOA circuit manufactured by an a-Si
technology.

[0084] According to the pixel circuit, its driving method,
the OLED display panel and the OELD display device in
the embodiments of the present disclosure, the pixel cir-
cuitincludes the display driving module which is connect-
ed to the first scanning line, the second scanning line,
the control line, the data line, the first signal source and
the second signal source, respectively, and configured
to, within the time period and under the control of the first
scanning signal from the first scanning line, the second
scanning signal from the second scanning line and the
control signal from the control line, compensate for the
threshold voltage of the driving transistor with the data
signal from the data line and the second signal from the
second signal source, so that the light-emitting driving
signal for the OLED is irrelevant to the threshold voltage
of the driving transistor at the third stage of the time pe-
riod; and the capacitive touch detection module which is
connected to the first scanning line, the control line, the
data line, the third signal source and the signal reading
line, respectively, and configured to, within the time pe-
riod and under the control of the first scanning signal and
the control signal, detect the touch signal from the touch
screen.

[0085] According to the embodiments of the present
disclosure, the driving signal for the OLED is irrelevant
to the threshold voltage Vy, of the driving transistor DTFT.
As a result, it is able to eliminate an effect caused by the
threshold voltage Vy, of the driving transistor DTFT on
the light-emitting driving signal, thereby to improve the
brightness evenness of the OLED display panel as well
as a display effect of the display device.

[0086] In the embodiments of the present disclosure,
a touch signal detection circuit of an in-cell touch panel
may be integrated into the pixel unit, so as to achieve the
detection of the touch operation while achieving the dis-
play driving. As a result, it is able to achieve the integra-
tion of the pixel driving circuit and the touch signal de-
tection circuit, thereby to further achieve the integration
of the display driving and the touch detection in an effec-
tive manner. Through such a circuit structure, it is able
to achieve the display driving by the in-cell touch panel
and the OLED together, thereby to reduce a thickness
and a weight of the display panel as well as the cost
thereof.

[0087] In addition, according to the embodiments of
the present disclosure, it is able to prevent the current
from passing through the OLED for a long period of time,
thereby to prolong the service life of the OLED.

[0088] Further, according to the embodiments of the
present disclosure, when the OLED is driven by the dis-
play driving module 1 to emit light, the photosensitive
touch detection module 2 is in the stagnation state. As a
result, it is able to reduce an effect of the touch detection
on the display driving, thereby to achieve the integration
of the display driving and the touch detection in an effec-
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tive manner.

[0089] It should be appreciated that, the pixel circuit in
the embodiments of the present disclosure may be ap-
plicable to the thin film transistors manufactured by a-Si,
poly-Si or oxide. In addition, although the description is
given hereinabove by taking the P-type thin film transistor
as an example, the N-type thin film transistors or CMOS
transistors may also be used. Further, although the
AMOLED is mentioned in the above embodiments, the
present disclosure is not limited thereto, and it may also
be applicable to the other LED display devices.

[0090] The above are merely the preferred embodi-
ments of the present disclosure. It should be appreciated
that, a person skilled in the art may make further modifi-
cations and improvements without departing from the
principle of the present disclosure, and these modifica-
tions and improvements shall also fall within the scope
of the present disclosure.

Claims

1. A pixel circuit, comprising a first storage capacitor,
a driving transistor and an organic light-emitting di-
ode (OLED), a gate electrode of the driving transistor
being connected to a second end of the first storage
capacitor, wherein the pixel circuit further comprises:

a display driving module, connected to a first
scanning line, a second scanning line, a control
line, a data line, a first signal source and a sec-
ond signal source, respectively, and configured
to, within a time period and under the control of
a first scanning signal from the first scanning
line, a second scanning signal from the second
scanning line and a control signal from the con-
trol line, compensate for a threshold voltage of
the driving transistor with a data signal from the
data line and a second signal from the second
signal source, so that a light-emitting driving sig-
nal for the OLED is irrelevant to the threshold
voltage of the driving transistor at a third stage
of the time period; and

a capacitive touch detection module, connected
to the first scanning line, the controlline, the data
line, a third signal source and a signal reading
line, respectively, and configured to, within the
time period and under the control of the first
scanning signal and the control signal, detect a
touch signal from a touch screen.

2. The pixel circuit according to claim 1, wherein the
display driving module comprises:

a resetting unit, connected to the first signal
source, the control line and a first end of the first
storage capacitor, respectively, and configured
to, at a first stage of the time period, reset a
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potential at the first end of the first storage ca-
pacitor as a potential of a first signal;

a first charging unit, connected to the first scan-
ning line, the data line, the driving transistor and
the second end of the first storage capacitor,
respectively, and configured to, at a second
stage of the time period, charge the first storage
capacitor so that the second end of the first stor-
age capacitor is at a potential equal to a differ-
ence between a potential of a data signal and
the threshold voltage of the driving transistor;
and

a compensation driving unit, connected to the
second scanning line, the data line, the second
signal source, the first end of the storage capac-
itor and the driving transistor, respectively, and
configured to, at the third stage of the time pe-
riod, control the first end of the first storage ca-
pacitor to be at the potential of the data signal,
so as to enable the potential at the second end
ofthefirst storage capacitor to jump to a potential
equal to a difference between twice the potential
of the data signal and the threshold voltage of
the driving transistor, thereby to determine the
light-emitting driving signal for the OLED on the
basis of the second signal and the data signal,
and to drive the OLED to emit light using the
light-emitting driving signal.

3. The pixel circuit according to claim 2, wherein the
resetting unit comprises a first thin film transistor, a
source electrode of which is connected to the first
signal source, a gate electrode of which is connected
to the control line, and a drain electrode of which is
connected to the first end of the first storage capac-
itor.

4. The pixel circuit according to claim 2, wherein the
first charging unit comprises:

a second thin film transistor, a source electrode
of which is connected to the data line, a gate
electrode of which is connected to the first scan-
ning line, and a drain electrode of which is con-
nected to a source electrode of the driving tran-
sistor; and

a third thin film transistor, a source electrode of
which is connected to a drain electrode of the
driving transistor, a gate electrode of which is
connected to the first scanning line, and a drain
electrode of which is connected to the second
end of the first storage capacitor.

5. The pixel circuit according to claim 2, wherein the
compensation driving unit comprises:

a fourth thin film transistor, a source electrode
of which is connected to the second signal
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source, a gate electrode of which is connected
to the second scanning line, and a drain elec-
trode of which is connected to the source elec-
trode of the driving transistor;

a fifth thin film transistor, a source electrode of
which is connected to the drain electrode of the
driving transistor, a gate electrode of which is
connected to the second scanning line, and a
drain electrode of which is connected to an an-
ode of the OLED; and

a sixth thin film transistor, a source electrode of
which is connected to the data line, a gate elec-
trode of which is connected to the second scan-
ning line, and a drain electrode of which is con-
nected to the first end of the first storage capac-
itor.

The pixel circuit according to claim 1, wherein the
capacitive touch detection module comprises a sec-
ond storage capacitor, a second charging unit and
a transmitting unit;

the second charging unit is connected to the data
line, the control line and a second end of the second
storage capacitor, respectively, and configured to,
atthefirst stage of the time period, charge the second
storage capacitor so that a potential at the second
end of the second storage capacitor is equal to the
potential of the data signal; and

the transmitting unit is connected to the third signal
source, the second storage capacitor, the first scan-
ning line and the signal reading line, respectively,
and configured to, at the second stage of the time
period, transmit a third signal from the third signal
source to the signal reading line when the touch
screenis in atouch state, so asto enable a processor
connected to the signal reading line to determine in-
formation about a position where the touch is made.

The pixel circuit according to claim 6, wherein the
second charging unit comprises a charging transis-
tor, a source electrode of which is connected to the
data line, a gate electrode of which is connected to
the control line, and a drain electrode of which is
connected to the second end of the second storage
capacitor.

The pixel circuit according to claim 6, wherein the
transmitting unit comprises an amplifying transistor
and a switching transistor;

a source electrode of the amplifying transistor is con-
nected to a first end of the second storage capacitor
and the third signal source, respectively, a gate elec-
trode thereof is connected to the second end of the
second storage capacitor, and a drain electrode
thereof is connected to a source electrode of the
switching transistor; and

a gate electrode of the switching transistor is con-
nectedto the first scanningline, and a drain electrode
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22
thereof is connected to the signal reading line.

The pixel circuit according to any one of claims 1 to
8, wherein the transistors are P-type transistors, the
first signal is a low level signal or a zero potential
signal, the second signal is a high level signal, and
the third signal is a coupling pulse signal.

A pixel driving method for use in the pixel circuit ac-
cording to any one of claims 1 to 8, comprising steps
of:

within a time period, under the control of a first
scanning signal from a first scanning line, a sec-
ond scanning signal from a second scanning line
and a control signal from a control line, compen-
sating for a threshold voltage of a driving tran-
sistor with a data signal from a data line and a
second signal from a second signal source so
that a light-emitting driving signal for an OLED
is irrelevant to the threshold voltage of the driv-
ing transistor at a third stage of the time period;
and

within the time period, detecting a touch signal
from a touch screen under the control of the first
scanning signal and the control signal.

The method according to claim 10, wherein the step
of within a time period, under the control of the first
scanning signal from the first scanning line, the sec-
ond scanning signal from the second scanning line
and the control signal from the control line, compen-
sating for the threshold voltage of the driving tran-
sistor with the data signal from the data line and the
second signal from the second signal source so that
the light-emitting driving signal for the OLED is irrel-
evantto the threshold voltage of the driving transistor
at the third stage of the time period comprises:

at a first stage of the time period, resetting, by
a resetting unit, a potential at a first end of a first
storage capacitor as a potential of a first signal;
at a second stage of the time period, charging,
by afirstcharging unit, the first storage capacitor
sothatasecond end of the first storage capacitor
is at a potential equal to a difference between a
potential of a data signal and the threshold volt-
age of the driving transistor; and

at the third stage of the time period, controlling,
by a compensation driving unit, the first end of
the first storage capacitor to be at the potential
of the data signal, so as to enable the potential
at the second end of the first storage capacitor
to jump to a potential equal to a difference be-
tween twice the potential of the data signal and
the threshold voltage of the driving transistor,
thereby to determine the light-emitting driving
signal for the OLED on the basis of the second



12.

13.

14.

15.
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signal and the data signal, and to drive the OLED
to emit light using the light-emitting driving sig-
nal.

The method according to claim 10, wherein the step
of within the time period, detecting a touch signal
from a touch screen under the control of the first
scanning signal and the control signal comprises:

at the first stage of the time period, charging, by
a second charging unit, a second storage ca-
pacitor so thata second end of a second storage
capacitor is at the potential of the data signal;
and

at the second stage of the time period, transmit-
ting, by a transmitting unit, a third signal from a
third signal source to a signal reading line when
atouch screenisin atouch state, so asto enable
a processor connected to the signal reading line
to determine information about a position where
a touch is made.

The method according to claim 11 or 12, wherein at
the first stage, the control signal and the third signal
are both low level signals, and the first scanning sig-
nal, the second scanning signal and the data signal
are high level signals;

at the second stage, the first scanning signal is a low
level signal, and the control signal, the second scan-
ning signal, the third signal and the data signal are
high level signals; and

at the third stage, the second scanning signal, the
third signal and the data signal are low level signals,
and the control signal and the first scanning signal
are both high level signals.

An OLED display panel comprising the pixel circuit
according to any one of claims 1 to 9.

A display device comprising the OLED display panel
according to claim 14.
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at a first stage of a time period, resetting, by a resetting unit,
a potential at a first end of a first storage capacitor
as a potential of a first signal

i

at a second stage of the time period, charging, by a first charging unit,
a second end of the first storage capacitor to be at a potential equal to
a difference between a potential of a data signal
and a threshold voltage of a driving transistor

at a third stage of the time period, controlling, by a compensation driving unit,
the first end of the first storage capacitor to be at the potential of the data
signal, so as to enable the potential at the second end of the first storage
capacitor to jump to a potential equal to a difference between twice
the potential of the data signal and the threshold voltage of the driving
transistor, thereby to determine the light-emitting driving signal for the OLED
on the basis of a second signal and the data signal, and to drive the OLED to
emit light using the light-emitting driving signal

Fig. 6
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at the second stage of the time period, transmitting, by a transmitting unit,
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