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(57) ABSTRACT

In the pixel circuit, at a charging stage, a charging unit con-
trols a first end of a storage capacitor to be at a potential of an
input signal from a second level signal input end, controls a
second end of the storage capacitor to be at a potential equal
to a difference between a potential of an input signal from the
first level signal input end and a threshold voltage of a driving

(86) PCTNo.: PCT/CN2014/087920 TFT; at a compensation jumping stage, acompensation jump-
§371 (c)(1), ing unit controls the first end to be at a data voltage, and
(2) Date: Jun. 30, 2015 enable a voltage at the second end to jump to a sum of the data
voltage and a difference between the potential of the input
(30) Foreign Application Priority Data signal from the first level signal input end and the threshold
voltage of the driving TFT, to enable a light-emitting unit to
May 29,2014 (CN) .ovvvverve v 201410234464.9 emit light using the data voltage.
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at a charging stage, controlling a first end of a storage capacitor to be at a
potential of an input signal from a second level signal input end, and
controlling a second end of the storage capacitor to be at a potential equal to
a difference between a potential of an input signal from the first level signal
input end and a threshold voltage of a driving TFT

at a compensation jumping stage subsequent o the charging stage,
controlling the first end of the storage capacitor to be at a data voltage, and
enabling a voltage at the second end of the storage capacitor to jump to a
sum of the data voltage and a difference between the potential of the input
signal from the first level signal input end and the threshold voltage of the
driving TFT, so as to, at a light-emitting stage subsequent to the
compensation jumping stage, enable a light-emitting unit to emit light using

the data voltage
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PIXEL CIRCUIT AND ITS DRIVING
METHOD, ORGANIC LIGHT-EMITTING
DISPLAY PANEL AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims a priority of the Chi-
nese patent application No. 201410234464.9 filed on May 29,
2014, which s incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, in particular to a pixel circuit and its driving
method, an organic light-emitting display panel, and a display
device.

BACKGROUND

[0003] Active matrix/organic light-emitting  diode
(AMOLED) display device is one of the research hotpots for
a current flat-panel display device. Comparing with liquid
crystal display devices, the OLED has such advantages as low
power consumption, low production cost, self-luminescence,
wide viewing angle and rapid response. Currently, OLED has
begun to replace the typical LCD display panel in mobile
phones, PDA, digital cameras and other display products. The
design of a pixel driving circuit is a core of the AMOLED
display device, and thus it is of important research signifi-
cance.

[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. As shown in FIG. 1, an original
2T1C-based pixel circuit of the AMOLED display device
consists of a driving thin film transistor (TFT), a switching
TFT and a storage capacitor Cs. When a certain row of pixels
is scanned by a scanning line, V_,, is at a low level, the
switching TFT T1 is turned on, and a data voltage V ,,, is
written into the storage capacitor Cs. When the scanning is
ended, V__,, is changed to be at a high level, T1 is turned off,
and the driving TFT T2 1s driven by a gate voltage stored in Cs
so as to generate a current for driving the OLED, thereby to
ensure the OLED to emit light continuously within one frame.
A saturated current I, -, of the driving TFT may be calcu-
lated by the equation I 5, o =K(V 5¢-V,,)%.

[0005] Due to a manufacturing process and the aging of
elements, a threshold voltage (V) of the 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.

SUMMARY

[0006] The present disclosure is provide a pixel circuit and
its driving method, an OLED display panel, and a display
device, so as to eliminate an effect caused by a threshold
voltage of a driving TFT 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.
[0007] Inoneaspect, the present disclosure provides in one
embodiment a pixel circuit, including a storage capacitor, a
driving TFT and a light-emitting unit. A source electrode of
the driving TFT is connected to a first level signal input end,
a gate electrode of the driving TFT is connected to a second
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end of the storage capacitor, and a drain electrode of the
driving TFT is connected to the light-emitting unit.

[0008] The pixel circuit further includes:

[0009] a charging unit configured to, at a charging stage,
control a first end of the storage capacitor to be at a potential
ofaninput signal from a second level signal input end, control
the second end of the storage capacitor to be at a potential
equal to a difference between a potential of an input signal
from the firstlevel signal input end and a threshold voltage of
the driving TFT; and

[0010] a compensation jumping unit configured to, at a
compensation jumping stage subsequent to the charging
stage, control the first end of the storage capacitor to be at a
data voltage, and enable a voltage at the second end of the
storage capacitor to jump to a sum of the data voltage and the
difference between the potential of the input signal from the
first level signal input end and the threshold voltage of the
driving TFT, so as to, at a light-emitting stage subsequent to
the compensation jumping stage, enable the light-emitting
unit to emit light using the data voltage.

[0011] Alternatively, the charging unit is connected to the
second level signal input end, a first scanning signal input
end, the drain electrode of the driving TFT, and the first end
and the second end of the storage capacitor.

[0012] Alternatively, the charging unit includes a first TEFT
and a second TFT. A source electrode of the first TFT is
connected to the second level signal input end, a gate elec-
trode thereof is connected to the first scanning signal input
end, and a drain electrode thereof is connected to the first end
of the storage capacitor. A source electrode of the second TFT
is connected to the drain electrode of the driving TFT, a gate
electrode thereof is connected to the first scanning signal
input end, and a drain electrode thereof is connected to the
second end of the storage capacitor.

[0013] Alternatively, the compensation jumping unit is
connected to a data line, a second scanning signal input end
and the first end of the storage capacitor.

[0014] Alternatively, the compensation jumping unit
includes a third TFT, a source electrode of which is connected
to the data line, a gate electrode of which is connected to the
second scanning signal input end, and a drain electrode of
which is connected to the first end of the storage capacitor.
[0015] Alternatively, the pixel circuit further includes a
resetting unit configured to, at a resetting stage prior to the
charging stage, control the second end of the storage capaci-
tor to be at a potential of an input signal from the second level
signal input end. The resetting unit is connected to the second
level signal input end, a third scanning signal input end and
the second end of the storage capacitor.

[0016] Alternatively, the resetting unit includes a fourth
TFT, a source electrode of which is connected to the second
level signal input end, a gate electrode of which is connected
to the third scanning signal input end, and a drain electrode of
which is connected to the second end of the storage capacitor.
[0017] Alternatively, the pixel circuit further includes a
control unit configured to transmit, at the charging stage, the
input signal from the first level signal input end to the driving
TFT so that the input signal is transmitted to the charging umt
via the driving TFT, and transmit, at the light-emitting stage,
the input signal from the first level signal input end to the
driving TFT so that the signal is transmitted to the light-
emitting unit via the driving TFT. The control unit is con-
nected to the first level signal input end, a control signal input
end and the driving TFT.
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[0018] Alternatively, the control unit includes a fifth TFT, a
source electrode of which is connected to the first level signal
inputend, a gate electrode of which is connected to the control
signal input end, and a drain electrode of which is connected
to the source electrode of the driving TFT.

[0019] Alternatively, the light-emitting unitincludes a sixth
TET, and an OLED. A source electrode of the sixth TFT is
connected to the drain electrode of the driving TFT, a gate
electrode thereof is connected to the second scanning signal
input end, and a drain electrode thereof is connected to an
anode of the OLED. A cathode of the OLED is connected to
the second level signal input end.

[0020] Alternatively, the TFTs are P-type TFTs, the input
signal from the first level signal input end is a high level
signal, and the input signal from the second level signal input
end is a low level signal.

[0021] Inanother aspect, the present disclosure provides in
one embodiment a method for driving the above-mentioned
pixel circuit, including steps of:

[0022] at a charging stage, controlling a first end of a stor-
age capacitor to be at a potential of an input signal from a
second level signal input end, and controlling a second end of
the storage capacitor to be at a potential equal to a difference
between a potential of an input signal from the first level
signal input end and a threshold voltage of a driving TFT; and
[0023] at a compensation jumping stage subsequent to the
charging stage, controlling the first end of the storage capaci-
tor to be at a data voltage, and enabling a voltage at the second
end of the storage capacitor to jump to a sum of the data
voltage and the difference between the potential of the input
signal from the first level signal input end and the threshold
voltage of the driving TFT, so as to, at a light-emitting stage
subsequent to the compensation jumping stage, enable a
light-emitting unit to emit light using the data voltage.
[0024] Alternatively, the method further includes, at a
resetting stage prior to the charging stage, controlling the
second end ofthe storage capacitor to be at the potential of the
input signal from the second level signal input end.

[0025] Alternatively, at the charging stage, the method fur-
ther includes transmitting the input signal from the first level
signal input end to the driving TFT, so that the input signal is
transmitted to the second end of the storage capacitor via the
driving TFT, and at the light-emitting stage, the method fur-
ther includes transmitting the input signal from the first level
signal input end to the driving TFT, so that the input signal is
transmitted to the light-emitting unit via the driving TFT.
[0026] Alternatively, at the resetting stage, a low level sig-
nal is inputted from a third scanning signal input end, a
resetting unit is in an on stage, a high level signal is inputted
from each of first and second scanning signal input end and a
control signal input end, and a charging unit, a compensation
jumping unit, the light-emitting unit and a control unit are in
an off state.

[0027] At the charging stage, a low level signal is inputted
from the control signal input end and the first scanning signal
input end, the controlling unit and the charging unit are both
in the on state, a high level signal is inputted from the second
and third scanning signal input end, and the resetting unit, the
compensation jumping unit and the light-emitting unit are in
the off state.

[0028] At the compensation jumping stage, a low level
signal is inputted from the second scanning signal input end,
the compensation jumping unit and the light-emitting unit are
in the on state, a high level signal is inputted from the first and
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third scanning signal input end and the control signal input
end, and the resetting unit, the charging unit and the control
unit are in the off state.

[0029] At the light-emitting stage, a low level signal is
inputted from the second scanning signal input end and the
control signal input end, the control unit, the compensation
jumping unit and the light-emitting unit are in the on state, a
high level signal is inputted from the first and third scanning
signal input end, and the resetting unit and the charging unit
are in the off state.

[0030] Alternatively, at the charging stage and the compen-
sation jumping stage, a signal from a data line is at a negative
voltage, and at the resetting stage and the light-emitting stage,
the signal from the data line is at a positive voltage.

[0031] In yet another aspect, the present disclosure pro-
vides in one embodiment an OLED display panel including
the above-mentioned pixel circuit.

[0032] In still yet another aspect, the present disclosure
provides in one embodiment a display device including the
above-mentioned OLED display panel.

[0033] According to the pixel circuit, its driving method,
the OLED display panel and the display device in the embodi-
ments of the present disclosure, the pixel circuit includes the
charging unit configured to, at a charging stage, control the
first end of the storage capacitor to be at the potential of the
input signal from the second level signal inputend, control the
second end of the storage capacitor to be at the potential equal
to a difference between the potential of the input signal from
the first level signal input end and the threshold voltage of the
driving TFT; and the compensation jumping unit configured
to, at the compensation jumping stage subsequent to the
charging stage, control the first end of the storage capacitor to
be at the data voltage, and enable the voltage at the second end
of the storage capacitor to jump to a sum of the data voltage
and a difference between the potential of the input signal from
the first level signal input end and the threshold voltage of the
driving TFT, so as to, at the light-emitting stage subsequent to
the compensation jumping stage, enable the light-emitting
unit to emit light using the data voltage. As a result, it is able
to eliminate an effect caused by the threshold voltage of the
driving TFT on a light-emitting driving current, thereby to
improve the display brightness evenness ofthe OLED display
panel as well as an image display effect of the display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1is a schematic view showing a pixel circuit in
the related art;
[0035] FIG. 2 is a schematic view showing a pixel circuit

according to one embodiment of the present disclosure;
[0036] FIG. 3 is another schematic view showing the pixel
circuit according to one embodiment of the present disclo-
sure;

[0037] FIG. 4 is yet another schematic view showing the
pixel circuit according to one embodiment of the present
disclosure;

[0038] FIG. 5 is still yet another schematic view showing
the pixel circuit according to one embodiment of the present
disclosure;

[0039] FIG. 6 is still yet another schematic view showing
the pixel circuit according to one embodiment of the present
disclosure;

[0040] FIG. 7 is still yet another schematic view showing
the pixel circuit according to one embodiment of the present
disclosure;
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[0041] FIG. 8 is still yet another schematic view showing
the pixel circuit according to one embodiment of the present
disclosure;

[0042] FIG.9isa flow chart of a method for driving a pixel
circuit according to one embodiment of the present disclo-
sure;

[0043] FIG. 10 is a sequence diagram of signals according
to one embodiment of the present disclosure;

[0044] FIG. 11 is a schematic view showing a state of the
pixel circuit according to one embodiment of the present
disclosure;

[0045] FIG. 12 is another schematic view showing the state
of the pixel circuit according to one embodiment of the
present disclosure;

[0046] FIG. 13 is yet another schematic view showing the
state of the pixel circuit according to one embodiment of the
present disclosure; and

[0047] FIG. 14 is still yet another schematic view showing
the state of the pixel circuit according to one embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0048] Inorder to make the objects, the technical solutions
and the advantages of the present disclosure more apparent,
the present disclosure will be described hereinafter in con-
junction with the drawings and embodiments 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 disclosure.

[0049] Unless otherwise defined, any technical or scientific
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 importance. 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 electrical connection, direct or indirect, rather than to
be limited to physical or mechanical connection. Such words
as “on”, “under”, “left” and “right” are merely used to repre-
sent relative position relationship, and when an absolute posi-
tion of the object is changed, the relative position relationship
will be changed too.

[0050] As shown in FIG. 2, the present disclosure provides
in one embodiment a pixel circuit, including a storage capaci-
tor Cs, a driving thin film transistor DTFT, and a light-emit-
ting unit 1. A source electrode of the DTFT is connected to a
first level signal input end, a gate electrode of the DTFT is
connected to a second end of the storage capacitor Cs, and a
drain electrode of the DTFT is connected to the light-emitting
unit 1.

[0051] The pixel circuit further includes:

[0052] a charging unit 2 configured to, at a charging stage,
control a first end of the storage capacitor Cs to be at a
potential of an input signal from a second level signal input
end, control the second end of the storage capacitor Cs to be
at a potential equal to a difference between a potential of an
input signal from the first level signal input end and a thresh-
old voltage V,;, of the DTFT; and
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[0053] a compensation jumping unit 3 configured to, at a
compensation jumping stage subsequent to the charging
stage, control the first end of the storage capacitor Cs to be at
adata voltageV ;... and enable a voltage at the second end of
the storage capacitor Cs to jump to a sum of the data voltage
and a difference between the potential of the input signal from
the first level signal input end and the threshold voltage V ,, of
the DTFT, so as to, at a light-emitting stage subsequent to the
compensation jumping stage, enable the light-emitting unit 1
to emit light using the data voltage V ,,..

[0054] According to the pixel circuit in the embodiment of
the present disclosure, a driving current I ,; .., for the OLED
is prevented from being adversely affected by the threshold
voltage V,, of the DTFT. As a result, it is able to provide the
uniform driving current for the OLEDs in different pixel units
of an OLED display panel, thereby to improve the display
brightness evenness of the OLED display panel as well as an
image display effect of a display device.

[0055] In one embodiment of the present disclosure, the
input signal from the first level signal input end may be a high
level signal, e.g., V ;.

[0056] The input signal from the second level signal input
end may be a low level signal, or it may be grounded so that
a zero level signal is inputted from the second level signal
input end. Hence, after the charging stage, the potential at the
second end of the storage capacitor Cs is V,,~V,,, and at the
compensation jumping stage, this potentialis V -V, +V ...
[0057] In one embodiment, as shown in FIG. 2, the charg-
ing unit 2 may be connected to the second level signal input
end, a first scanning signal input end (Scan1), the drain elec-
trode of the DTFT, and the first end (node A) and the second
end (Node B) of the storage capacitor Cs, respectively.
[0058] In an alternative embodiment, as shown in FIG. 3,
the charging unit 2 may include a first TFT T1 and a second
TFT T2. A source electrode of the first TFT T1 is connected to
the second level signal input end, a gate electrode thereof is
connected to the first scanning signal input end (Scanl), and
a drain electrode thereof is connected to the first end of the
storage capacitor Cs.

[0059] A source electrode of the second TFT T2 is con-
nected to the drain electrode of the DTFT, a gate electrode
thereof is connected to the first scanning signal input end
(Scanl), and a drain electrode thereof is connected to the
second end of the storage capacitor Cs.

[0060] At the charging stage, the first TFT T1 and the
second TFT T2 are in an on state under the control of the first
scanning signal V., from the first scanning signal input
end. At this time, the input signal from the second level signal
input end is transmitted via the first TFT T1 to the first end
(node A) of the storage capacitor Cs, so that the potential at
node A is equal to the potential of the input signal from the
second level signal input end, e.g., zero. The input signal from
the first level signal input end, e.g., V ;, is transmitted via the
second TFT T2 to the second end (node B) of the storage
capacitor Cs (at the charging stage, the DTFT is in the on
stage), so as to charge node B to V,~V,,. At this time, the
potential at node A may be zero, so a voltage difference
betweennodes A and B of the storage capacitor Csis V ,,~V .
[0061] In one embodiment, as shown in FIG. 2, the com-
pensation jumping unit 3 is connected to a data line, a second
scanning signal input end (Scan2) and the first end of the
storage capacitor Cs.

[0062] In an alternative embodiment, as shown in FIG. 3,
the compensation jumping unit 3 may include a third TFT T3,
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a source electrode of which is connected to the data line, a
gate electrode of which is connected to the second scanning
signal input end (Scan2), and a drain electrode of which is
connected to the first end of the storage capacitor Cs.

[0063] At the compensation jumping stage, the third TFT
T3 is in the on stage under the control of a second scanning
signal V. from the second scanning signal input end, so as
to transmit a signal from the data line to the first end of the
storage capacitor Cs. The potential at the first end of the
storage capacitor Cs is the potential of the input signal from
the second level signal input end, e.g., zero, so the potential at
the first end of the storage capacitor Cs jumps from OtoV 4,,,,,.
[0064] At the compensation jumping stage, the second end
(node B) of the storage capacitor Cs is in a floating state, so
when it is required to maintain the original voltage difference
V .~V between nodes A and B of the storage capacitor Cs,
equal-voltage jumping occurs for the potential at node B in
the case that the potential at node Ais V ,, 1.e., the potential
at node B jumps to, and is maintained at, V-V, +V ., for
the subsequent light-emitting stage.

[0065] Inanalternative embodiment, in order to ensure that
at the charging stage the potential at the second end (node B)
of the storage capacitor Cs is equal to a difference between the
potential of the input signal V ; from the first level signal
input end and the threshold voltage V,, of the DTFT, the
second end of the storage capacitor Cs may be discharged and
reset at a resetting stage prior to the charging stage.

[0066] Hence, as shown in FIG. 4, the pixel circuit in the
embodiment of the present disclosure may further include a
resetting unit 4 configured to, at the resetting stage prior to the
charging stage, control the second end of the storage capaci-
tor Cs to be at the potential of the input signal from the second
level signal input end.

[0067] To be specific, as shown in FIG. 4, the resetting unit
4 is connected to the second level signal input end, a third
scanning signal input end (Scan3), and the second end of the
storage capacitor Cs.

[0068] In an alternative embodiment, as shown in FIG. 5,
the resetting unit 4 may include a fourth TFT T4, a source
electrode of which is connected to the second level signal
input end, a gate electrode of which is connected to the third
scanning signal input end Scan3, and a drain electrode of
which is connected to the second end of the storage capacitor
Cs.

[0069] The potential of the input signal from the second
level signal input end may be zero, so the potential at the
second end of the storage capacitor Cs may be reset to zero at
the resetting stage.

[0070] In addition, when the potential at the second end of
the storage capacitor Cs is reset to zero, it is able to maintain
the DTFT in the on state, thereby to transmit the input signal
(e.g., V) from the first level signal input end to the charging
unit 2 (specifically the source electrode of the second TFT T2)
via the DTFT at the charging state, thereby to charge the
second end of the storage capacitor Cs by the charging unit 2
to V-V, at the charging stage using the input signal (e.g.,
V) from the first level signal input end.

[0071] In one embodiment, in order to control the input
signal from the first level signal input end, as shown in FIG. 6,
the pixel circuit may further include a control unit 5 config-
ured to transmit, at the charging stage, the input signal from
the first level signal input end to the DTFT so that the input
signal is transmitted to the charging unit via the DTFT, and
transmit, at the light-emitting stage, the input signal from the
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first level signal input end to the DTFT so that the signal is
transmitted to the light-emitting unit 1 via the DTFT.

[0072] To be specific, as shown in FIG. 6, the control unit 5
may be connected to the first level signal input end, the
control signal input end EM and the DTFT.

[0073] In an alternative embodiment, as shown in FIG. 7,
the control unit may include a fifth TFT T5, a source electrode
of which is connected to the first level signal input end, a gate
electrode of which is connected to the control signal input end
EM, and a drain electrode of which is connected to the source
electrode of the DTFT.

[0074] Itshould be appreciated that, in the embodiments of
the present disclosure, the control unit 5 may be optional. In
some other embodiments, an input sequence of the second
level signal may be controlled, so as to achieve the function of
the control unit 5.

[0075] In one embodiment, as shown in FIG. 8, the light-
emitting unit 1 may include a sixth TFT T6, and an OLED. A
source electrode of the sixth TFT T6 is connected to the drain
electrode of the DTFT, a gate electrode thereof'is connected to
the second scanning signal input end (Scan2), and a drain
electrode thereof is connected to an anode of the OLED. A
cathode of the OLED is connected to the second level signal
input end.

[0076] At the light-emitting stage, the control unit and the
sixth TFT are both in the on stage, so the input signal (e.g,,
V) from the first level signal input end may be transmitted
to the source electrode of the DTFT, so a gate-to-source
voltage V ;s of the DTFT is equal to V ,,~(V 1=V 5,4V 1.10)-

[0077] The current I, ., flowing through the OLED may
be calculated by the equation:

Towgp = K(Vas - Vi
= K[Vas = Vg — Vi + Vaara) — Vi

= K(Viara) ™.

whereinV 4 is the gate-to-source voltage of the DTFT, and K
is a constant related to a manufacturing process and a driver
design of the DTFT.

[0078] As can be seen from the above equation, the driving
current of the OLED depends merely on the data voltage
V jutas Tegardless of the threshold voltage V,, of the DTFT.
Hence, it is able for the pixel circuit in the embodiments of the
present disclosure to eliminate an effect caused by the thresh-
old voltage of the DTFT on the light-emitting driving current,
thereby to improve the display brightness evenness of the
OLED display panel as well as the image display effect of the
display device.

[0079] In an alternative embodiment, the TFTs (including
T1-T6 and the DTFT) may be P-type transistors, and the
source and drain electrodes of each transistor may be replaced
with each other.

[0080] The data voltage in the embodiments of the present
disclosure may be a negative voltage so as to ensure that
V.~V 4V 4. 1s of a negative value, thereby to enable the
P-type DTFT to be in the on state at the light-emitting stage.
In this way, the driving current I, -5, for the OLED flows
through the DTFT to the OLED, so as to enable the OLED to
emit light.
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[0081] The present disclosure further provides in one
embodiment a method for driving the above-mentioned pixel
circuit. As shown in FIG. 9, the method may include steps of:
[0082] atthe charging stage, controlling the first end of the
storage capacitor Cs to be at the potential of the input signal
from the second level signal input end, and controlling the
second end of the storage capacitor Cs to be at the potential
equal to a difference between the potential of the input signal
from the first level signal input end and the threshold voltage
V,, of the DTFT; and

[0083] at the compensation jumping stage subsequent to
the charging stage, controlling the first end of the storage
capacitor to be at the data voltage V,,,, and enabling the
voltage at the second end of the storage capacitor to jump to
a sum of the data voltage and a difference between the poten-
tial of the input signal from the first level signal input end and
the threshold voltage V , of the DTFT, so as to, at the light-
emitting stage subsequent to the compensation jumping
stage, enable the light-emitting unit to 1 emit light using the
data voltage V 4.

[0084] According to the method in the embodiment of the
present disclosure, it is able to eliminate an effect caused by
the threshold voltage V,;, of the DTFT on the driving current
1or5p for the OLED, thereby to provide the uniform driving
current for the OLED in different pixel units of the OLED
display panel, and improve the display brightness evenness of
the OLED display panel as well as the image display effect of
the display device.

[0085] In one embodiment of the present disclosure, the
input signal from the first level signal input end may be a high
level signal, e.g., V ;. The input signal from the second level
signal input end may be a low level signal, or it may be
grounded so that a zero level signal is inputted from the
second level signal input end. Hence, after the charging stage,
the potential at the second end of the storage capacitor Cs is
V ..~V 4 and at the compensation jumping stage, this poten-
tialis V=V, +V 100

[0086] In an alternative embodiment, the method may fur-
ther include, at the resetting stage prior to the charging stage,
controlling the second end of the storage capacitor Cs to be at
the potential of the input signal from the second level signal
input end.

[0087] Inan alternative embodiment, at the charging stage,
the method may further include transmitting the input signal
from the first level signal input end to the DTFT, so that the
input signal is transmitted to the second end of the storage
capacitor Cs via the DTFT.

[0088] In an alternative embodiment, at the light-emitting
stage, the method may further include transmitting the input
signal from the first level signal input end to the DTFT, so that
the input signal is transmitted to the light-emitting unit 1 via
the DTFT.

[0089] An implementation procedure of the method for
driving the pixel circuit will be described hereinafter.

[0090] In one embodiment, the method may be applied to
the pixel circuit in FIG. 8, where all the TFT's are P-type TFTs,
the signal V ; is inputted from the first level signal input end,
and the second level signal input end is grounded. FIG. 10 is
a sequence diagram of the input signals.

[0091] Attheresetting stage (stage 1inFIG. 10),alow level
signal is inputted from the third scanning signal input end
(Scan3), the resetting unit 4 is in the on state (i.e., the fourth
TFT T4 is in the on state), a high level signal is inputted from
the first scanning signal input end (Scanl), the second scan-
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ning signal input end (Scan2) and the control signal input end
EM, and the light-emitting unit 1, the charging unit 2, the
compensation jumping unit 3 and the control unit 5 are in the
off state (i.e., the first TFT T1, the second TFT T2, the third
TFT T3, the fifth TFT T5 and the sixth TFT T6 are in the off
state). FIG. 11 is a schematic view showing the state of the
pixel circuit at this stage.

[0092] Because the resetting stage, the fourth TFT T4 is
turned on, the second end (node B) of the storage capacitor Cs
is reset and grounded, i.e., the potential at node B is 0V, so as
to reset the original voltage signal at node B.

[0093] At the charging stage (stage 2 in FIG. 10), a low
level signal is inputted from the control signal input end EM
and the first scanning signal input end (Scanl), the control
unit 5 and the charging unit 2 are in the on state (i.e., the first
TFT T1, the second TFT T2 and the fifth TFT T5 are in the on
state), a high level signal is inputted from the second scanning
signal input end (Scan2) and the third scanning signal input
end (Scan3), and the resetting unit 4, the compensation jump-
ing unit 3 and the light-emitting unit 1 are in the off state (i.e.,
the third TFT T3, the fourth TFT T4 and the sixth TFT T6 are
in the off state). FIG. 12 is a schematic view showing the state
of the pixel circuit at this stage.

[0094] Because node B has been grounded at the resetting
stage, the DTFT is in the on state at the charging state. At this
time, V 4, s transmitted sequentially through the fith TFT TS5,
the DTFT and the second TFT T2, so as to charge node B until
the potential at node B reaches V-V, (so as to enable a
voltage difference between the source electrode and the gate
electrode of the DTFT to be V ;). During the charging proce-
dure, the potential at node A is always zero, so after the
charging, the potential at node B is maintained at vV ;,~V,,. In
addition, the sixth TFT T6 is always in the off state at the
charging stage, so the current does not flow through the
OLED. As a result, it is able to prolong a service life of the
OLED.

[0095] At the compensation jumping stage (stage 3 in FIG.
10), a low level signal is inputted from the second scanning
signal input end (Scan2), the compensation jumping unit 3
and the light-emitting unit 1 are in the on state (i.e., the third
TFT T3 and the sixth TFT T6 are in the on state), a high level
signal is inputted from the first scanning signal input end
(Scanl), the third scanning signal input end (Scan3) and the
control signal input end EM, and the resetting unit 4, the
charging unit 2 and the control unit 5 are in the off state (i.e.,
the first TFT T1, the second TFT T2, the fourth TFT T4 and
the fifth TFT T5 are in the off state). FIG. 13 is a schematic
view showing the state of the pixel circuit at this stage.
[0096] Because the third TFT T3 is in the on state at the
compensation jumping stage, so the potential at node A jumps
from zero to 'V . At this time, node B is in a floating state.
When it is required to maintain the original voltage difference
V.~V between nodes A and B of the storage capacitor Cs,
equal-voltage jumping occurs for the potential at node B in
the case that the potential atnode Ais V ,, , i.e., the potential
at node B jumps to, and is maintained at, V -V, +V . for
the subsequent light-emitting stage.

[0097] Atthe light-emitting stage (stage 4 in FIG. 10), alow
level signal is inputted from the second scanning signal input
end (Scan2) and the control signal input end EM, the control
unit 5, the compensation jumping unit 3 and the light-emitting
unit 1 are in the on state (i.e., the third TFT T3, the fifth TFT
T5 and the sixth TFT T6 are in the on state), a high level signal
is inputted from the first scanning signal input end (Scanl)
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and the third scanning signal input end (Scan3), and the
resetting unit 4 and the charging unit 2 are in the off state (i.e.,
the first TFT T1, the second TFT T2 and the fourth TFT T4 are
in the off state). FIG. 14 is a schematic view showing the state
of the pixel circuit at this stage.

[0098] Because the fifth TFT T5 is in the on state at the
light-emitting stage, the potential at the source electrode of
the DTFT is V ;,, and the current sequentially flows through
the fifth TFT T5, the DTFT and the sixth TFT T6, so as to
enable the OLED to emit light.

[0099] The driving current I, ., for the DTFT may be
calculated by the equation:

Iotsp = K(Vas — Vi)

= K[Vag = Vg = Vi + Vaara) = Ve

= K (Viera )

wherein Vg represents the gate-to-source voltage of the
DTFT, and K is a constant related to a manufacturing process
and a driver design of the DTFT.

[0100] As can be seen from the above equation, the driving
current [,; -, merely depends on the data voltage V.,
regardless of the threshold voltage V,, of the DTFT. As a
result, it is able to completely prevent the threshold voltage
drift of the DTFT due to a manufacturing process and a
long-term operation, eliminate an effect caused by the thresh-
old voltage V,, of the DTFT on I, ., and ensure a normal
operation of the OLED:s in different pixel units, thereby to
improve the display brightness evenness of the OLED display
panel as well as the image display effect of the display device.
[0101] In addition, as shown in FIG. 10, the data voltage
V s 18 @ negative voltage at the charging stage and the
compensation jumping stage, and a positive voltage at the
resetting stage and the light-emitting stage.

[0102] The present disclosure further provides in one
embodiment an OLED display panel including the above-
mentioned pixel circuit.

[0103] The present disclosure further provides in one
embodiment a display device including the above-mentioned
OLED display panel.

[0104] The display device may be a liquid crystal panel, a
liquidcrystal TV, aliquid crystal display, an OLED panel, and
OLED display, a plasma display or an electronic paper.
[0105] The pixel circuit, the OLED display panel and the
display device in the embodiments of the present disclosure
are particularly applicable to a GOA circuit manufactured by
alow temperature polysilicon (LTPS) technology. Of course,
it may also be applicable to the GOA circuit manufactured by
an a-Si technology.

[0106] According to the pixel circuit, its driving method,
the OLED display panel and the display device in the embodi-
ments of the present disclosure, the pixel circuit includes the
charging unit configured to, at a charging stage, control the
first end of the storage capacitor to be at the potential of the
input signal from the second level signal input end, control the
second end of the storage capacitor to be at the potential equal
to a difference between the potential of the input signal from
the first level signal input end and the threshold voltage of the
driving TFT; and the compensation jumping unit configured
to, at the compensation jumping stage subsequent to the
charging stage, control the first end of the storage capacitor to
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be at the data voltage, and enable the voltage at the second end
of the storage capacitor to jump to a sum of the data voltage
and a difference between the potential of the input signal from
the first level signal input end and the threshold voltage of the
driving TFT, so as to, at the light-emitting stage subsequent to
the compensation jumping stage, enable the light-emitting
unit to emit light using the data voltage. As a result, it is able
to eliminate an effect caused by the threshold voltage of the
driving TFT on a light-emitting driving current, thereby to
improve the display brightness evenness ofthe OLED display
panel as well as an image display effect of the display device.
[0107] In addition, according to the embodiments of the
present disclosure, it is able to prevent the current from pass-
ing through the OLED for a long period of time, thereby to
prolong the service life of the OLED.

[0108] Itshould be appreciated that, the pixel circuit in the
embodiments of the present disclosure may be applicable to
the thin film transistors manufactured by a-Si, poly-Si or
oxide. In addition, although the description is given herein-
above 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.

[0109] Theabove are merely the preferred embodiments of
the present disclosure. It should be appreciated that, a person
skilled in the art may make further modifications and
improvements without departing from the principle of the
present disclosure, and these modifications and improve-
ments shall also fall within the scope of the present disclo-
sure.

1. A pixel circuit, comprising a storage capacitor, a driving
thin film transistor (TFT) and a light-emitting unit, a source
electrode of the driving TFT being connected to a first level
signal input end, a gate electrode of the driving TFT being
connected to a second end of the storage capacitor, and a drain
electrode of the driving TFT being connected to the light-
emitting unit,

the pixel circuit further comprising:

a charging unit configured to, at a charging stage, control a
first end of the storage capacitor to be at a potential of an
input signal from a second level signal input end, control
the second end of the storage capacitor to be at a poten-
tial equal to a difference between a potential of an input
signal from the first level signal input end and a thresh-
old voltage of the driving TFT; and

a compensation jumping unit configured to, at a compen-
sation jumping stage subsequent to the charging stage,
control the first end of the storage capacitor to be at a
data voltage, and enable a voltage at the second end of
the storage capacitor to jump to a sum of the data voltage
and the difference between the potential of the input
signal from the first level signal input end and the thresh-
old voltage of the driving TFT, so as to, at a light-
emitting stage subsequent to the compensation jumping
stage, enable the light-emitting unit to emit light using
the data voltage.

2. The pixel circuit according to claim 1, wherein the
charging unit is connected to the second level signal input
end, a first scanning signal input end, the drain electrode of
the driving TFT, the first end and the second end of the storage
capacitor, respectively.
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3. The pixel circuit according to claim 2, wherein the
charging unit comprises a first TFT and a second TFT;

a source electrode of the first TFT is connected to the

second level signal input end, a gate electrode of the first
TFT is connected to the first scanning signal input end,
and a drain electrode of the first TFT is connected to the
first end of the storage capacitor; and

a source electrode of the second TFT is connected to the
drain electrode of the driving TFT, a gate electrode of the
second TFT is connected to the first scanning signal
input end, and a drain electrode of the second TFT is
connected to the second end of the storage capacitor.

4. The pixel circuit according to claim 1, wherein the
compensation jumping unit is connected to a data line, a
second scanning signal input end and the first end of the
storage capacitor, respectively.

5. The pixel circuit according to claim 4, wherein the
compensation jumping unit comprises:

athird TFT having a source electrode connected to the data
line, a gate electrode connected to the second scanning
signal input end and a drain electrode connected to the
first end of the storage capacitor.

6. The pixel circuit according to claim 1, further compris-
ing: a resetting unit configured to, at a resetting stage prior to
the charging stage, control the second end of the storage
capacitor to be at a potential of an input signal from the
second level signal input end,

wherein the resetting unit is connected to the second level
signal input end, a third scanning signal input end and
the second end of the storage capacitor, respectively.

7. The pixel circuit according to claim 6, wherein the

resetting unit comprises:

a fourth TFT having a source electrode connected to the
second level signal input end, a gate electrode connected
to the third scanning signal input end and a drain elec-
trode connected to the second end of the storage capaci-
tor.

8. The pixel circuit according to claim 1, further compris-

ing:

a control unit configured to transmit, at the charging stage,
the input signal from the first level signal input end to the
driving TFT so that the input signal is transmitted to the
charging unit via the driving TFT, and transmit, at the
light-emitting stage, the input signal from the first level
signal input end to the driving TFT so that the signal is
transmitted to the light-emitting unit via the driving
TFT,

wherein the control unit is connected to the first level signal
input end, a control signal input end and the driving TFT,
respectively.

9. The pixel circuit according to claim 8, wherein the

control unit comprises:

a fifth TFT having a source electrode connected to the first
level signal input end, a gate electrode connected to the
control signal input end and a drain electrode connected
to the source electrode of the driving TFT.

10. The pixel circuit according to claim 1, wherein the
light-emitting unit comprises a sixth TFT and an organic
light-emitting diode (OLED);

wherein a source electrode of the sixth TFT is connected to
the drain electrode of the driving TFT, a gate electrode of
the sixth TFT is connected to the second scanning signal
input end, and a drain electrode of the sixth TFT is
connected to an anode of the OLED; and
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a cathode of the OLED is connected to the second level
signal input end.
11. The pixel circuit according to claim 1, wherein the
TFTs are P-type TFTs,
the input signal from the first level signal input end is a high
level signal, and
the input signal from the second level signal input end is a
low level signal.
12. A method for driving the pixel circuit according to
claim 1, comprising:
at a charging stage, controlling a first end of a storage
capacitor to be at a potential of an input signal from a
second level signal input end, and controlling a second
end of the storage capacitor to be at a potential equal to
a difference between a potential of an input signal from
the first level signal input end and a threshold voltage of
a driving TFT; and
at a compensation jumping stage subsequent to the charg-
ing stage, controlling the first end of the storage capaci-
tor to be at a data voltage, and enabling a voltage at the
second end of the storage capacitor to jump to a sum of
the data voltage and the difference between the potential
of the input signal from the first level signal input end
and the threshold voltage of the driving TFT, so as to, at
a light-emitting stage subsequent to the compensation
Jumping stage, enable a light-emitting unit to emit light
using the data voltage.
13. The method according to claim 12, further comprising:
at a resetting stage prior to the charging stage, controlling
the second end of the storage capacitor to be at the
potential of the input signal from the second level signal
input end.
14. The method according to claim 13, wherein at the
charging stage, the method further comprises:
transmitting the input signal from the first level signal input
end to the driving TFT, so that the input signal is trans-
mitted to the second end of the storage capacitor via the
driving TFT; and
at the light-emitting stage, the method further comprises:
transmitting the input signal from the first level signal input
end to the driving TFT, so that the input signal is trans-
mitted to the light-emitting unit via the driving TFT.
15. The method according to claim 14, wherein at the
resetting stage, a low level signal is inputted from a third
scanning signal input end, a resetting unit is in an on stage, a
high level signal is inputted from each of first and second
scanning signal input end and a control signal input end, and
acharging unit, a compensation jumping unit, the light-emit-
ting unit and a control unit are in an off state;
at the charging stage, a low level signal is inputted from the
control signal input end and the first scanning signal
input end, the controlling unit and the charging unit are
both in the on state, a high level signal is inputted from
the second and third scanning signal input end, and the
resetting unit, the compensation jumping unit and the
light-emitting unit are in the off state;
at the compensation jumping stage, a low level signal is
inputted from the second scanning signal input end, the
compensation jumping unit and the light-emitting umt
arein the on state, a high level signal is inputted from the
first and third scanning signal input end and the control
signal input end, and the resetting unit, the charging unit
and the control unit are in the off state; and
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at the light-emitting stage, a low level signal is inputted
from the second scanning signal input end and the con-
trol signal input end. the control unit, the compensation
jumping unit and the light-emitting unit are in the on
state, a high level signal is inputted from the first and
third scanning signal input end, and the resetting unit
and the charging unit are in the off state.

16. The method according to claim 15, wherein at the
charging stage and the compensation jumping stage, a signal
from a data line is at a negative voltage, and at the resetting
stage and the light-emitting stage, the signal from the data line
is at a positive voltage.

17. An organic light-emitting display panel comprising the
pixel circuit according to claim 1.

18. A display device comprising the organic light-emitting
display panel according to claim 17.

19. The organic light-emitting display panel according to
claim 17, wherein the charging unit is connected to the second
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level signal input end, a first scanning signal input end, the
drain electrode of the driving TFT, the first end and the second
end of the storage capacitor, respectively.

20. The organic light-emitting display panel according to
claim 19, wherein the charging unit comprises a first TFT and
a second TFT;

a source electrode of the first TFT is connected to the
second level signal input end, a gate electrode of the first
TFT is connected to the first scanning signal input end,
and a drain electrode of the first TFT is connected to the
first end of the storage capacitor; and

a source electrode of the second TFT is connected to the
drain electrode of the driving TFT, a gate electrode of the
second TFT is connected to the first scanning signal
input end, and a drain electrode of the second TFT is
connected to the second end of the storage capacitor.
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