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(57) ABSTRACT

The disclosure disclose an OLED display panel, OLED
display device and driving method thereof, the OLED dis-
play panel includes a first and a second storage capacitor, a
light-emitting circuit; the light-emitting circuit includes a
first switch and a light-emitting unit; a control terminal of
the first switch is coupled to a first terminal of the first
storage capacitor, an input terminal of the first switch is
coupled to a first terminal of the second storage capacitor
and a first power supply, and an output terminal of the first
switch is coupled to the light-emitting unit; second terminals
of the second storage capacitor and the first storage capacitor
are coupled to a second power supply, and the control
terminal of the first switch is coupled to a data line through

(51) Imt. CL a third switch; control terminals of the second switch and the
G09G 3/3258 (2006.01) third switch are coupled to a scan line.
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In the storage state, voltage differences between second power supply
and data line voltage are stored by first storage capacitor, and threshold
voltages of first switch are stored by second storage capacitor

'

In the display stage, the first switch is driven to be turned on in terms of

the voltage differences, stored by the first storage capacitor, between the

second power supply and the data line voltage and the threshold voltages,
stored by the second storage capacitors, of the first switch

FIG. 8
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OLED DISPLAY PANEL, OLED DISPLAY
DEVICE AND DRIVING METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation-applica-
tion conversion of International (PCT) Patent Application
No. PCT/CN2018/107479 filed on Sep. 26, 2018, which
claims foreign priority of Chinese Patent Application No.
201810791797 X, filed on Jul. 18, 2018 in the State Intel-
lectual Property Office of China, the contents of all of which
are hereby incorporated by reference.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure generally
relate to display technology, and in particular relate to an
OLED display panel, OLED display device and driving
method thereof.

BACKGROUND

[0003] With the characteristics of self-illumination, quick
response, wide angle of view, manufacturing on flexible
substrates and the like, organic light emitting diodes
(OLEDs) have been more and more widely applied to the
field of high-performance display.

[0004] TFT (Thin Film Transistor) switch circuits in exist-
ing OLED panels mostly adopt low-temperature poly-sili-
con thin-film transistors (LTPS TFT) or oxide thin-film
transistors (Oxide TFT). Due to the limitations in crystalli-
zation process and manufacturing level, TFT switch circuits
manufactured on large-area glass substrates are usually
non-uniform in electrical parameters such as the threshold
voltage, which results in inconsistent threshold voltage
deviations of TFTs, and consequentially, current differences
and brightness differences of OLED:s are caused and sensed
by human eyes. In addition, the threshold voltage of the
TFTs may drift under long-term pressurization and high
temperature conditions, which results in different threshold
drifts of the TFTs of the panels, and consequentially, differ-
ences in display brightness are caused.

[0005] On the other hand, under the influence of line trace
impedance voltage drop, supply voltages applied to the
transistors are also different, which may also cause nonuni-
formity in brightness, consequentially, affecting the image

quality.
SUMMARY

[0006] The technical problem to be solved by the present
disclosure is to provide an OLED display panel, OLED
display device and driving method thereof, which are used
to avoid non-uniform brightness and to improve brightness
uniformity by reducing the influences of threshold voltages
of switches and line trace impendence voltage drop.
[0007] In order to solve the above-mentioned technical
problem, a first technical scheme adopted by the present
disclosure is: providing an OLED display device, compris-
ing: an OLED display panel, the OLED display panel
comprising: a plurality of pixel regions, each pixel region
comprising:

[0008] a first storage capacitor, a second storage capacitor
and a light-emitting circuit; wherein the light-emitting cir-
cuit comprises a first switch and a light-emitting unit; a
control terminal of the first switch is coupled to a first
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terminal of the first storage capacitor, an input terminal of
the first switch is coupled to a first terminal of the second
storage capacitor and a first power supply, and an output
terminal of the first switch is coupled to the light-emitting
unit; a second terminal of the second storage capacitor and
a second terminal of the first storage capacitor are coupled
to a second power supply through a second switch, and the
control terminal of the first switch is also coupled to a data
line through a third switch; a control terminal of the second
switch and a control terminal of the third switch are coupled
to a scan line;

[0009] wherein the second storage capacitor is used to
store a threshold voltage of the first switch when the first
switch, the second switch and the third switch are turned on,
the first power supply is turned off, and when the voltages
output by the data line are equal to the voltages of the second
power supply; the first storage capacitor is used to store a
voltage difference between the second power supply and the
data line voltage when the second switch and the third
switch are turned on, the first power supply and the first
switch are turned off, and voltages output by the data line are
changed to the data line voltages; the first storage capacitor
and the second storage capacitor are also used to provide a
driving voltage for the first switch in the display stage; the
first switch is a driver transistor.

[0010] In order to solve the above-mentioned technical
problem, a second technical scheme adopted by the present
disclosure is: providing an OLED display panel, comprising
a plurality of pixel regions, each pixel region comprising:
[0011] a first storage capacitor, a second storage capacitor
and a light-emitting circuit; wherein the light-emitting cir-
cuit comprises a first switch and a light-emitting unit; a
control terminal of the first switch is coupled to a first
terminal of the first storage capacitor, an input terminal of
the first switch is coupled to a first terminal of the second
storage capacitor and a first power supply, and an output
terminal of the first switch is coupled to the light-emitting
unit; a second terminal of the second storage capacitor and
a second terminal of the first storage capacitor are coupled
to a second power supply through a second switch, and the
control terminal of the first switch is also coupled to a data
line through a third switch; a control terminal of the second
switch and a control terminal of the third switch are coupled
to a scan line.

[0012] In order to solve the above-mentioned technical
problem, a third technical scheme adopted by the present
disclosure is: providing a driving method of an OLED
display device, wherein the OLED display device comprises
an OLED display panel, the OLED display panel comprises
a plurality of pixel regions, each pixel region comprises:

[0013] a first storage capacitor, a second storage capacitor
and a light-emitting circuit; wherein the light-emitting cir-
cuit comprises a first switch and a light-emitting unit; a
control terminal of the first switch is coupled to a first
terminal of the first storage capacitor, an input terminal of
the first switch is coupled to a first terminal of the second
storage capacitor and a first power supply, and an output
terminal of the first switch is coupled to the light-emitting
unit; a second terminal of the second storage capacitor and
a second terminal of the first storage capacitor are coupled
to a second power supply through a second switch, and the
control terminal of the first switch is also coupled to a data
line through a third switch; a control terminal of the second
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switch and a control terminal of the third switch are coupled
to a scan line; the driving method comprises:

[0014] in the storage stage, voltage differences between
the second power supply and data line voltages are stored by
the first storage capacitor, and the threshold voltages of the
first switch are stored by the second storage capacitor;
[0015] in the display stage, the first switch is driven to be
turned on in terms of the voltage differences, stored by the
first storage capacitor, between the second power supply and
the data line voltage and the threshold voltages, stored by the
second storage capacitor, of the first switch.

[0016] The present disclosure has the following beneficial
effects over the related art: the OLED display panel com-
prises a first storage capacitor and a second storage capaci-
tor; in the storage stage, on-off of the corresponding
switches 1s controlled in terms of a specific time sequence,
so that charges are stored in the first storage capacitor and
the second storage capacitor, the first storage capacitor
stores the voltage difference between the second power
supply and the data line voltage, and the second storage
capacitor stores the threshold voltage of the first switch. In
the display stage, the first storage capacitor and the second
storage capacitor provide a driving voltage for the first
switch to compensate for threshold voltages of the first
switch and supply voltages applied to the first switch, and
accordingly, the influences of the threshold voltages of the
switches and line impedance voltage drop are reduced,
brightness nonuniformity is avoided, and brightness unifor-
mity is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG.1is a structural view of one embodiment of an
OLED display panel of the present disclosure.

[0018] FIG. 2 is a structural view of one embodiment of a
pixel region of the OLED display panel in FIG. 1.

[0019] FIG. 3 is a structural view of one specific embodi-
ment of the pixel region in FIG. 2.

[0020] FIG. 4 is a sequential diagram of a scan line Scan,
an enable signal line EM and a reset signal line Reset of the
pixel region in FIG. 3.

[0021] FIG. 5is an equivalent circuit diagram of the pixel
region in FIG. 3 in a second stage t2.

[0022] FIG. 6 is an equivalent circuit diagram of the pixel
region in FIG. 3 in a third stage t3.

[0023] FIG. 7 is an equivalent circuit diagram of the pixel
region in FIG. 3 in a fourth stage.

[0024] FIG. 8 is a flow diagram of one embodiment of a
driving method of the OLED display device of the present
disclosure.

DETAILED DESCRIPTION

[0025] The present disclosure provides an OLED display
panel, an OLED display device and a driving method of the
OLED display device. In order to make the objectives,
technical solutions and technical effects of the present
disclosure more explicit and clear, the embodiments of the
present disclosure are further detailed below. It should be
understood that specific embodiments described below are
only used to explain the present disclosure and are not
intended to limit the present disclosure.

[0026] This embodiment of the present disclosure pro-
vides an OLED display panel. The OLED display panel may
include a plurality of pixel regions. Each pixel region may
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include a first storage capacitor, a second storage capacitor
and a light-emitting circuit. Wherein the light-emitting cir-
cuit may include a first switch and a light-emitting unit; a
control terminal of the first switch may be coupled to a first
terminal of the first storage capacitor, an input terminal of
the first switch may be coupled to a first terminal of the
second storage capacitor and a first power supply, and an
output terminal of the first switch may be coupled to the
light-emitting unit; a second terminal of the second storage
capacitor and a second terminal of the first storage capacitor
may be coupled to a second power supply through a second
switch, and the control terminal of the first switch may be
also coupled to a data line through a third switch; a control
terminal of the second switch and a control terminal of the
third switch may be coupled to a scan line. In the storage
stage, the first storage capacitor may be used to store a
voltage difference between the second power supply and the
data line, and the second storage capacitor may be used to
store a threshold voltage of the first switch. The first storage
capacitor and the second storage capacitor may also be used
to provide a driving voltage for the first switch in the display
stage.

[0027] In order to make the above-mentioned embodi-
ments of the OLED display panel clear, please referring to
FIG. 1 and FIG. 2, FIG. 1 is a structural view of one
embodiment of an OLED display panel of the present
disclosure; FIG. 2 is a structural view of one embodiment of
a pixel region of the OLED display panel in FIG. 1.

[0028] Referring to FIG. 1, the OLED display panel 10 in
this embodiment may include a sequential control circuit 11,
a data driving circuit 12 and a scan driving circuit 13.
Wherein the sequential control circuit 11 may be coupled to
the data driving circuit 12 and the scan driving circuit 13.

[0029] The OLED display panel 10 may further include a
plurality of parallel scan lines and a plurality of data lines
perpendicular to the plurality of scan lines, so that a plurality
of pixel regions 14 are formed. Wherein, the line arrange-
ment mode that the plurality of scan lines are perpendicular
to the plurality of data lines is only an illustrative one, and
it should be understood that in other embodiments, the
plurality of scan lines may not be perpendicular to the
plurality of data lines.

[0030] Wherein the sequential control circuit 11 may be
used to generate sequential control instructions and to output
the corresponding sequential control instructions to the data
driving circuit 12 and the scan driving circuit 13. The scan
driving circuit 13 controls the corresponding plurality of
scan lines to output sequential level signals. The data driving
circuit 12 controls the corresponding plurality of data lines
to output voltage signals. Wherein each of the plurality of
the scan lines may include a scan line Scan, an enable signal
line EM and a reset signal line Reset. Each of the plurality
of the data lines may include a first power supply PL, a
second power supply Vref, a third power supply VI and a
data line DL.

[0031] In this embodiment, the plurality of scan lines and
the plurality of data lines may be coupled to the plurality of
pixel regions 14 so as to provide corresponding power
supply signals and control signals to drive light-emitting
units (not shown) of the pixel regions 14 to perform display,
and thus, the display function of the display panel 10 is
fulfilled.
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[0032] The structure of the plurality of pixel regions 14 in
this embodiment is illustrated below with one pixel region
14 as an example, with reference to FIG. 2.

[0033] The pixel region 14 may include a first storage
capacitor C1, a second storage capacitor C2 and a light-
emitting circuit 141, wherein the light-emitting circuit 141
may include a first switch 1411 and a light-emitting unit
1412. A control terminal of the first switch 1411 may be
coupled to a first terminal of the first storage capacitor Cl1,
and an input terminal of the first switch 1411 may be coupled
to a first terminal of the second storage capacitor C2 and a
first power supply 142. In one embodiment, the pixel region
14 may further include a fifth switch (not shown), wherein
a contro] terminal of the fifth switch may be coupled to the
corresponding enable signal line (not shown) of the OLED
panel, an input terminal of the fifth switch may be coupled
to the first power supply 142, and an output terminal of the
fifth switch may be coupled to the input terminal of the first
switch 1411; and when the fifth switch is turned on, the first
power supply 142 supplies power to the first switch 1411.

[0034] Particularly, an output terminal of the first switch
1411 may be coupled to the light-emitting unit 1412,
wherein the light-emitting unit 1412 may be an OLED. A
second terminal of the second storage capacitor C2 and a
second terminal of the first storage capacitor C1 may be
coupled to a second power supply 144 through a second
switch 143, and the control terminal of the first switch 1411
may be also coupled to a data line 146 through a third switch
145. Meanwhile, a control terminal of the second switch 143
and a control terminal of the third switch 145 may be
coupled to a scan line 147. Wherein the scan line 147 outputs
a corresponding voltage according to a sequential control
instruction so as to control on-off of the second switch 143
and the third switch 145. The data line 146 outputs a voltage
according to a sequential control instruction, and the voltage
output by the data line 146 varies when the display panel is
in different stages. When the third switch 145 is turned on,
the corresponding voltage output by the data line 146 may
be applied to the control terminal of the first switch 1411.
Please refer to the subsequent description for the operating
principle of the pixel region 14.

[0035] Referring to in FIG. 1 and FIG. 2 in combination,
in this embodiment, the first power supply 142, the second
power supply 144 and the data line 146 may be all coupled
to the data driving circuit 12 of the display panel 10, which
means that corresponding voltage signals to the first power
supply 142 and the second power supply 144 may be
generated or provided by the data driving circuit 12, and the
voltage output by the data line 146 may be also generated or
provided by the data driving circuit 12.

[0036] In this embodiment, the first storage capacitor C1
is used to store the voltage difference between the second
power supply 144 and the data line 146 voltage in the
storage stage, and the second storage capacitor C2 is used to
store the threshold voltage of the first switch 1411. The first
storage capacitor C1 and the second storage capacitor C2 are
also used to provide a driving voltage for the first switch
1411 to compensate for threshold voltages of the first switch
1411 and supply voltages applied to the first switch 1411 in
the display stage. And accordingly, the influences of the
threshold voltages of the switches and line impedance
voltage drop are reduced, brightness nonuniformity is
avoided, and brightness uniformity is improved.
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[0037] In another embodiment, as the first switch 1411
will be turned on in the reset stage and the storage stage, the
light-emitting circuit 141 may further include a fourth
switch 1413 used to prevent the light-emitting unit 1412
from emitting light. Wherein the fourth switch 1413 may be
coupled to the output terminal of the first switch 1411 and
may be used to divert the light-emitting circuit 141 in the
reset stage and the storage stage so as to prevent the
light-emitting unit 1412 from emitting light in the reset stage
and the storage stage. Particularly, an input terminal of the
fourth switch 1413 may be coupled to the output terminal of
the first switch 1411, an output terminal of the fourth switch
1413 may be grounded or may be externally coupled to a
negative voltage, and a control terminal of the fourth switch
1413 may be coupled to the corresponding reset signal line
(not shown) of the OLED display panel.

[0038] Wherein the first switch 1411, the second switch
143, the third switch 145, the fourth switch 1413 and the
fifth switch may all be thin-film transistors. According to
actual conditions, the first switch 1411, the second switch
143, the third switch 145, the fourth switch 1413 and the
fifth switch may be designed as P-type thin-film transistors
or N-type thin-film transistors as long as the type of the
transistors corresponds to sequential control signals, and
there 1s no specific limitation in this regard. It should be
understood that the first switch 1411, the second switch 143,
the third switch 145, the fourth switch 1413 and the fifth
switch can also be switches of other types, such as triodes.

[0039] In this embodiment, the first switch 1411 may be a
driver transistor, which may be used to preset storage
voltages of the first storage capacitor C1 and the second
storage capacitor C2 and may be also used to drive the
light-emitting unit 1412 to emit light. Particularly, in the
storage stage, the storage voltages of the first storage capaci-
tor C1 and the second storage capacitor C2 may be set by
controlling on-off of the driver transistor, wherein the first
storage capacitor C1 may be used to store a voltage different
between the second power supply Vref and a data line
voltage Vdata, and the second storage capacitor C2 may be
used to store a threshold voltage V,, of the driver transistor.
In the display stage, the first storage capacitor C1 and the
second storage capacitor C2 provide a gate-source voltage
for the driver transistor so as to turn on the driver transistor,
so that it is ensured that the light-emitting current of the
light-emitting unit 1412 is independent of the threshold
voltage of the driver transistor and the supply voltage output
by the first power supply 142, and accordingly, the unifor-
mity of the display panel is ensured. Please refer to the
subsequent analysis process for the specific operating pro-
cess of the driver transistor.

[0040] To clearly explain the structure and operating prin-
ciple of the pixel region 14 in this embodiment of the present
disclosure, a description is given below with the first switch
1411, the second switch 143, the third switch 145, the fourth
switch 1413 and the fifth switch as P-type thin-film transis-
tors and the light-emitting unit 1412 as an OLED.

[0041] Please refer to FIG. 3 which is a structural view of
a specific embodiment of the pixel region in FIG. 2.

[0042] In this embodiment, the pixel region in this
embodiment include a first transistor T1, a second transistor
T2, a third transistor T3, a fourth transistor T4, a fifth
transistor T5, a first storage capacitor C1, a second storage
capacitor C2 and an OLED.
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[0043] Wherein a gate of the second transistor T2 and a
gate of the third transistor T3 may be coupled to a scan line
Scan, a first electrode of the second transistor T2 may be
coupled to a second power supply Vref, and a second
electrode of the second transistor T2 may be coupled to a
second terminal of the first storage capacitor C1 and a
second terminal of the second storage capacitor C2.
[0044] A first electrode of the third transistor T3 may be
coupled to a data line DL, a second electrode of the third
transistor T3 may be coupled to a first terminal of the first
storage capacitor C1 and a gate of the first transistor T1.
[0045] A gate of the fifth transistor T5 may be coupled to
an enable signal line EM, a first electrode of the fifth
transistor T5 may be coupled to a first power supply PL, and
a second electrode of the fifth transistor TS may be coupled
to a first terminal of the second storage capacitor C2 and a
first electrode of the first transistor T1. A second electrode of
the first capacitor T1 may be coupled to a first terminal of the
OLED, and a second terminal of the OLED may be
grounded.

[0046] The second electrode of the first transistor T1 may
be also coupled to a first electrode of the fourth transistor T4,
a second electrode of the fourth transistor T4 may be
coupled to a third power supply VI, and a gate of the fourth
transistor T4 may be coupled to a reset signal line Reset.
[0047] In one embodiment, the first electrode may be the
source of the corresponding transistor, and the second elec-
trode may be the drain of the corresponding transistor.
[0048] With reference to FIG. 1, that needs to be pointed
out is that the scan line Scan, the enable signal line EM and
the reset signal line Reset may be correspondingly coupled
to the scan driving circuit 13, and that the first power supply
PL, the second power supply Vref, the third power supply VI
and the data line DL may be correspondingly coupled with
the data driving circuit 13.

[0049] Wherein the voltage of the second power supply
Vref may be designed in terms of parameters of the second
transistor T2, the third power supply VI may be a negative
voltage such as -2V, and the voltage of the first power
supply PL. may be designed in terms of parameters of the
first transistor T1. The voltages of the second power supply
Vref, the first power supply PL and the third power supply
VI may be constant, while the corresponding voltage of the
data line DL may be variable and may be determined in
terms of a control instruction from the sequential control
circuit 11.

[0050] Wherein on-off the corresponding transistors may
be controlled in terms of sequential levels of the scan line
Scan, the enable signal line EM and the reset signal line
Reset so0 as to realize display of the OLED.

[0051] The operating principle of the pixel region is
explained below with reference to FIG. 3 and FIG. 4,
wherein F1G. 4 is a sequential diagram of the scan line Scan,
the enable signal line EM and the reset signal line Reset in
FIG. 3.

[0052] As shown in FIG. 4, the sequential diagram
involves four stages, wherein the first stage t1 is a reset
stage, the second stage t2 and the third stage t3 are a storage
stage, and the fourth stage 4 is a display stage.

[0053] In the first stage t1, the scan line Scan, the reset
signal line Reset and the enable signal line EM output low
levels. In the second stage 12, the scan line Scan and the reset
signal line Reset output low levels, and the enable signal line
EM outputs a high level. In the third stage t3, the scan line
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Scan outputs a low level, the reset signal line Reset and the
enable signal line EM output high level. And in the fourth
stage t4, the scan line Scan and the reset signal line Reset
output high levels, and the enable signal line EM outputs a
low level. On-off of the corresponding transistors is con-
trolled in terms of level signals output by the scan line Scan,
the enable signal line EM and the reset signal line Reset
output in each stage.

[0054] Furthermore, referring to FIG. 3, when the pixel
region is in different stages, the potentials of point A, point
B and point C in the figure will vary accordingly, so that a
voltage difference between the second power supply Vref
and the voltage of the data line DL is stored by the first
storage capacitor C1, and the threshold voltage of the first
transistor T1 is stored by the second storage capacitor C2.
The first storage capacitor C1 and the second storage capaci-
tor C2 provide a driving voltage for the first transistor T1 in
the display stage, so that the OLED is made to emit light.
[0055] The operating principle of the pixel region is
explained below stage by stage.

[0056] In the first stage t1 (reset stage), the second tran-
sistor T2, the third transistor T3, the fourth transistor T4 and
the fifth transistor TS may be turned on.

[0057] Inthe first stage t1, a voltage output by the data line
DL may be equal to the voltage of the second power supply
Vref. In the first stage t1, the potentials of point A and point
B may be equal to the second power supply Vref, and the
potential of point C may be equal to the first power supply
PL.

[0058] In the second stage t2 (storage stage), the second
transistor T2, the third transistor T3 and the fourth transistor
T4 may be turned on, while the fifth transistor TS may be
turned off. Please refer to FIG. 5 which is an equivalent
circuit diagram of the pixel region in FIG. 3 in the second
stage t2.

[0059] In the second stage t2, the voltage output by the
data line DL may be equal to the voltage of the second power
supply Vref. At the beginning of the second stage 12, the first
electrode of the first transistor t1 may be in a floating state,
the potential of point C may be equal to the first power
supply PL, and the potential of point B may be equal to the
second power supply Vref; as the voltage difference between
the first power supply PL and the second power supply Vref
may be greater than the threshold voltage V,,, of the first
transistor T1, the second storage capacitor C2 discharges at
this moment to turn on the first transistor T1, the first
transistor T1 drains via the source till the potential difference
between point B and point C is equal to the threshold voltage
V,,, of the first transistor T1, and then the first transistor T1
is turned off. In the stage where the first transistor T1 is
turned on, the OLED may emit light; in order to prevent the
OLED from emitting light without permission, the fourth
transistor T4 is turned on in the second stage 12, and the
second electrode of the fourth transistor T4 is coupled to the
negative voltage VI for diversion so as to prevent the OLED
from emitting light without permission. In another embodi-
ment, the second electrode of the fourth transistor T4 may
also be grounded.

[0060] What needs to be pointed out herein is that: it is in
a critical state that the potential difference between point B
and point C is equal to the threshold voltage V,, of the first
transistor T1, but in an actual process, there may be an error
within a certain range. When the first transistor T1 is turned
off, the potential of point C is equal to Vref+IV,|, the
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potential of point A is equal to the second power supply Vref,
and thus, the second storage capacitor C2 stores the voltage
difference between the potential of point C and the potential
of point A, that is to say, the second storage capacitor C2
stores the threshold voltage V,, of the first transistor T1.
[0061] In the third stage t3 (storage stage), the second
transistor T2 and the third transistor T3 are turned on, the
fourth transistor T4 and the fifth transistor T5 are turned off.
Please refer to FIG. 6 which is an equivalent circuit diagram
of the pixel region in FIG. 3 in the third stage.

[0062] In the third stage t3, the voltage output by the data
line DL is changed to the data line voltage Vdata, wherein
the data line voltage Vdata corresponds to the grayscale
voltage of the OLED and is specifically determined in terms
of the display brightness of the OLED.

[0063] In this case, the second power supply Vref has a
corresponding voltage Vref, the potential of point A is equal
to the voltage Vref of the second power supply, the potential
of point C is equal to Vref+V |, the potential of point B is
equal to the data line voltage Vdata, at this moment, the first
transistor T1 is turned off, and the first storage capacitor C1
stores a voltage difference between the potential of point A
and the potential of point B, that is to say, the first storage
capacitor C1 stores a voltage difference between the voltage
Vref of the second power supply Vref and the data line
voltage Vdata, wherein the voltage stored in the first storage
capacitor C1 is Vref-Vdata.

[0064] The fourth stage t4 begins after the corresponding
voltages are stored in the first storage capacitor C1 and the
second storage capacitor C2. In the fourth stage t4, the
second transistor T2, the third transistor T3 and the fourth
transistor T4 are turned off, while the fifth transistor T5 is
turned on. Please refer to FIG. 7 which is an equivalent
circuit diagram of the pixel region in FIG. 3 in the fourth
stage t4.

[0065] In the fourth stage t4 (display stage), the fifth
transistor T5 is turned on, the first power supply PL outputs
a voltage VDD, at this moment, the potential of point C
changes accordingly, the potentials of point A and point B
also change accordingly, point B is correspondingly con-
nected to the gate of the first transistor T1, point C is
correspondingly connected to the source of the first transis-
tor T1, and thus, the gate-source voltage of the first transistor
T1 is the voltage stored in the first storage capacitor C1 and
the second storage capacitor C2, namely V=V, ~V .+
V.

[0066] The current 1, ., across the OLED is calculated
according to the following current calculation formula 1 for
the OLED:

Formula |

1
lozp = SHCoc Vas = IVal)®

[0067] Wherein, p is the carrier mobility, C, _ is gate oxide
capacitance,

w
L

is the width-to-length ratio of the transistors, and V,, is the
threshold voltage of the transistors. In the related art, dif-
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ferent pixel regions have different threshold voltages V,,,
and the threshold voltage V,;, of each pixel region may drift
over time, so that differences in display brightness and
nonuniformity of display brightness are caused.

[0068] According to the present disclosure, the threshold
voltage V, of the transistors is captured in advance and is
stored in the corresponding storage capacitor, so that the
influences of the threshold voltage V,, are effective elimi-
nated. Particularly, V_ =V -V, ~IV,| is substituted into
formula 1 to obtain

I —ICW(V Vigera)
OLED—zﬂoL rej data)”>

wherein V ,,,, is the data line voltage output by the data line
DL, and V,,is the reference voltage output by the second
power supply Vref. In order to more visually represent the
current 1,; -, of the OLED,

K = pC id
=H T

is set, and then 1o, o, =YAK(V,,~V 4,,,)°s Wherein K is the
current amplification factor of the transistors.

[0069] From the above deduction, the current used to drive
the OLED to emit light is independent of the threshold
voltage V,, of the first transistor T1 and the output voltage
VDD of the first power supply PL and is dependent on the
reference voltage output by the second power supply Vref
and the data line voltage output by the data line DL, and
thus, the influence of threshold voltage nonuniformity of the
transistors on display is eliminated.

[0070] The multiple transistors and capacitors are used to
control on-off and charging/discharging of the circuit so that
the gate-source voltage between the gate and the source of
the first transistor T1 can be kept unchanged by the storage
capacitors, accordingly, the current across the first transistor
T1 is independent of the threshold voltage of the first
transistor T1, a current difference, caused by inconsistency
or deviation of the threshold voltage of the first transistor T1,
of the OLED is compensated, the uniformity of the illumi-
nation brightness of a display device is improved, and the
display effect is remarkably improved. Meanwhile, the influ-
ence of line impendence voltage drop of the output voltage
VDD of the first power supply PL is eliminated.

[0071] Different from the related art, the OLED display
panel in this embodiment may include the first storage
capacitor and the second storage capacitor; in the storage
stage, on-off of the corresponding switches is controlled in
terms of a specific time sequence, so that charges are stored
in the first storage capacitor and the second storage capaci-
tor, the first storage capacitor stores the voltage difference
between the second power supply and the data line voltage,
and the second storage capacitor stores the threshold voltage
of the first switch. In the display stage, the first storage
capacitor and the second storage capacitor provide a driving
voltage for the first switch to compensate for threshold
voltages of the first switch and supply voltages applied to the
first switch, and accordingly, the influences of the threshold
voltages of the switch and line impedance voltage drop are
reduced, brightness nonuniformity is avoided, and bright-
ness uniformity is improved.
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[0072] The present disclosure further provides an OLED
display device. The OLED display device may include the
OLED display panel in any one of the embodiments men-
tioned above.

[0073] In one embodiment, the OLED display device may
be a television or a smartphone, and may also be electronic
newspaper or the like.

[0074] Please refer to FIGS. 1-7 and relevant text descrip-
tion for the structure and operating principle of the OLED
display device. Unnecessary details will no longer be given
herein.

[0075] Referring to FIG. 8 which is a flow diagram of one
embodiment of a driving method of the OLED display
device of the present disclosure.

[0076] The OLED display device may include the OLED
display panel in any one of the embodiments mentioned
above. Specifically, the OLED display panel may include a
plurality of pixel regions. Each pixel region may include a
first storage capacitor, a second storage capacitor and a
light-emitting circuit. Wherein the light-emitting circuit may
include a first switch and a light-emitting unit; a control
terminal of the first switch may be coupled to a first terminal
of the first storage capacitor, an input terminal of the first
switch may be coupled to a first terminal of the second
storage capacitor and a first power supply, and an output
terminal of the first switch may be coupled to the light-
emitting unit; a second terminal of the second storage
capacitor and a second terminal of the first storage capacitor
may be coupled to a second power supply through a second
switch, and the control terminal of the first switch may be
also coupled to a data line through a third switch; a control
terminal of the second switch and a control terminal of the
third switch may be coupled to a scan line.

[0077] In one embodiment, the OLED display panel may
further include a fifth switch, wherein a control terminal of
the fifth switch may be coupled to the corresponding enable
signal line of the OLED panel, an input terminal of the fifth
switch may be coupled to the first power supply, and an
output terminal of the fifth switch may be coupled to the
input terminal of the first switch; and when the fifth switch
is turned on, the first power supply supplies power to the first
switch.

[0078] In one embodiment, the light-emitting circuit may
further include a fourth switch used to prevent the light-
emitting unit from emitting light. Wherein the fourth switch
may be coupled to the output terminal of the first switch and
may be used to divert the light-emitting circuit in the storage
stage so as to prevent the light-emitting unit from emitting
light. Particularly, an input terminal of the fourth switch may
be coupled to the output terminal of the first switch, an
output terminal of the fourth switch may be grounded or may
be externally coupled to a negative voltage, and a control
terminal of the fourth switch may be coupled to the corre-
sponding reset signal line of the OLED display panel.
[0079] Please refer to FIGS. 1-7 and relevant text descrip-
tion for the structure and operating principle of the OLED
display panel. Unnecessary details will no longer be given
herein.

[0080] A driving method of the OLED display device in
this embodiment may include the following blocks:

[0081] 801: in the storage stage, voltage differences
between the second power supply and data line voltage are
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stored by the first storage capacitor, and the threshold
voltages of the first switch are stored by the second storage
capacitor.

[0082] In this embodiment, the OLED display device
presets a sequential control signal to control on-off of the
corresponding switches, and the display function of the
OLED display device is realized mainly through four stages.

[0083] First, in the first stage, the OLED display device
turns on the first switch, the second switch and the third
switch, a first electrode of the first switch is coupled to the
first power supply, and after the voltages output by the data
lines are regulated to be equal to the voltages of the second
power supply, voltages of two terminals of the first storage
capacitor and the second storage capacitor are preset.

[0084] Afterwards, the second stage begins, the OLED
display device turns on the first switch, the second switch
and the third switch first and then turns off the first power
supply, and after the voltages output by the data line are
regulated to be equal to the voltages of the second power
supply, the threshold voltages of the first switch are acquired
and stored by the second storage capacitor.

[0085] Furthermore, the third stage begins, the OLED
display device turns off the first switch, the voltages output
by the data line are changed to the data line voltage, and the
voltage differences between the second power supply and
the data line voltage are stored by the first storage capacitor.

[0086] 802: in the display stage, the first switch is driven
to be turned on in terms of the voltage differences, stored by
the first storage capacitor, between the second power supply
and the data line voltage and the threshold voltages, stored
by the second storage capacitor, of the first switch.

[0087] In this embodiment, after voltage storage is com-
pleted, the fourth stage (namely the display stage) begins,
the OLED display device turns on the first switch and turns
off the second switch and the third switch, and the first
switch is driven to be turned on in terms of the voltage
differences, stored by the first storage capacitor, between the
second power supply and the data line voltage and the
threshold voltages, stored by the second storage capacitor, of
the first switch.

[0088] The structure and driving method of the OLED
device in this embodiment respectively correspond to the
structure and operating principle of the OLED display panel
in the above embodiments. Please refer to FIGS. 1-7 and
relevant text description for a detailed process of the driving
method. Unnecessary details will no longer be given herein.

[0089] Different from the related art, the OLED display
panel of the present disclosure includes a first storage
capacitor and a second storage capacitor; in the storage
stage, on-off of the corresponding switches is controlled in
terms of a specific time sequence, so that charges are stored
in the first storage capacitor and the second storage capaci-
tor, the first storage capacitor stores the voltage difference
between the second power supply and the data line voltage,
and the second storage capacitor stores the threshold voltage
of the first switch. In the display stage, the first storage
capacitor and the second storage capacitor provide a driving
voltage for the first switch to compensate for threshold
voltages of the first switch and supply voltages applied to the
first switch, and accordingly, the influences of the threshold
voltages of the switch and line impedance voltage drop are
reduced, brightness nonuniformity is avoided, and bright-
ness uniformity is improved.
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[0090] It should be understood that the method and device
disclosed in the several embodiments of this application can
also be realized in other ways. The device embodiments
described above are only illustrative ones, for instance,
partition of modules or units is only based on the logic
function, but in actual implementations, partition can also be
conducted in other ways, for instance, multiple units or
assemblies can be combined or integrated into another
system, or certain characteristics can be omitted or not be
implemented. In addition, coupling, direct coupling or com-
munication connection mentioned or discussed above can be
realized via certain interfaces, and indirect coupling or
communication connection between devices or units can be
realized electrically, mechanically or in other forms.
[0091] Units described as separated components may be or
may not be physically separated, and components displayed
as units may be or may not be physical units and can be
located at the same position or be distributed on multiple
network units. Part or all of the units can be adopted to fulfill
the objectives of the solutions of this embodiment according
to actual requirements.

[0092] Besides, all functional units in the embodiments of
this application can be integrated into one processing unit or
can be physically independent of one another, or two or
more units can be integrated into one unit. The aforesaid
integrated units can be realized in a form of hardware or can
be realized in a form of software function units. If the
integrated units are realized in the form of software function
units and are sold or used as independent products, these
integrated units can be stored in a computer-readable storage
medium.

[0093] Based on the above appreciation, the essential parts
or the parts, making contributions to the prior art, of the
technical solutions or part or all of the technical solutions of
this application can be embodied in the form of software
products, and these computer software products are stored in
a storage medium which includes a plurality of instructions,
so that all or part of the steps of the method in all embodi-
ments of this application can be executed by one piece of
computer equipment (such as personal computer, server or
network equipment) or one processor. The storage medium
mentioned above can be any one selected from various
media capable of storing program codes, such as a USB flash
disk, a mobile hard disk drive, a read-only memory (ROM),
a random access memory (RAM), a disk and a CD.

[0094] The foregoing is merely embodiments of the pres-
ent disclosure, and is not intended to limit the scope of the
present disclosure. Any equivalent structure or flow trans-
formation made based on the specification and the accom-
panying drawings of the present disclosure, or any direct or
indirect applications of the disclosure on other related fields,
shall all be covered within the protection of the present
disclosure.

What is claimed is:

1. An OLED display device, comprising: an OLED dis-
play panel, the OLED display panel comprising: a plurality
of pixel regions, each pixel region comprising:

a first storage capacitor, a second storage capacitor and a
light-emitting circuit; wherein the light-emitting circuit
comprises a first switch and a light-emitting unit; a
control terminal of the first switch is coupled to a first
terminal of the first storage capacitor, an input terminal
of the first switch is coupled to a first terminal of the
second storage capacitor and a first power supply, and
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an output terminal of the first switch is coupled to the
light-emitting unit; a second terminal of the second
storage capacitor and a second terminal of the first
storage capacitor are coupled to a second power supply
through a second switch, and the control terminal of the
first switch is also coupled to a data line through a third
switch; a control terminal of the second switch and a
control terminal of the third switch are coupled to a
scan line;

wherein the second storage capacitor is used to store a
threshold voltage of the first switch when the first
switch, the second switch and the third switch are
turned on, the first power supply is turned off, and when
the voltages output by the data line are equal to the
voltages of the second power supply; the first storage
capacitor is used to store a voltage difference between
the second power supply and the data line voltage when
the second switch and the third switch are turned on,
the first power supply and the first switch are turned off,
and voltages output by the data line are changed to the
data line voltages; the first storage capacitor and the
second storage capacitor are also used to provide a
driving voltage for the first switch in the display stage;
the first switch is a driver transistor.

2. The OLED display device according to claim 1,
wherein the light-emitting circuit comprises a fourth switch,
the fourth switch is coupled to the output terminal of the first
switch and is used to divert the light-emitting circuit in the
storage stage.

3. The OLED display device according to claim 2,
wherein an input terminal of the fourth switch is coupled to
the output terminal of the first switch, an output terminal of
the fourth switch is grounded or is externally coupled to a
negative voltage, a control terminal of the fourth switch is
coupled to the reset signal line of the OLED display panel.

4. The OLED display device according to claim 3, further
comprising a fifth switch, wherein a control terminal of the
fifth switch is coupled to the enable signal line of the OLED
panel, an input terminal of the fifth switch is coupled to the
first power supply, and an output terminal of the fifth switch
is coupled to the input terminal of the first switch.

5. The OLED display device according to claim 3,
wherein the first switch, the second switch, the third switch
and the fourth switch are designed as P-type thin-film
transistors.

6. An OLED display panel, comprising a plurality of pixel

regions, each pixel region comprising:

a first storage capacitor, a second storage capacitor and a
light-emitting circuit; wherein the light-emitting circuit
comprises a first switch and a light-emitting unit; a
control terminal of the first switch is coupled to a first
terminal of the first storage capacitor, an input terminal
of the first switch is coupled to a first terminal of the
second storage capacitor and a first power supply, and
an output terminal of the first switch is coupled to the
light-emitting unit; a second terminal of the second
storage capacitor and a second terminal of the first
storage capacitor are coupled to a second power supply
through a second switch, and the control terminal of the
first switch is also coupled to a data line through a third
switch; a control terminal of the second switch and a
control terminal of the third switch are coupled to a
scan line.
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7. The OLED display panel according to claim 6, wherein
the light-emitting circuit comprises a fourth switch, the
fourth switch is coupled to the output terminal of the first
switch and is used to divert the light-emitting circuit in the
storage stage.

8. The OLED display panel according to claim 7, wherein
an input terminal of the fourth switch is coupled to the
output terminal of the first switch, an output terminal of the
fourth switch is grounded or is externally coupled to a
negative voltage, a control terminal of the fourth switch is
coupled to the reset signal line of the OLED display panel.

9. The OLED display panel according to claim 6, wherein
the second storage capacitor is used to store a threshold
voltage of the first switch when the first switch, the second
switch and the third switch are turned on, the first power
supply is turned off, and when the voltages output by the
data line are equal to the voltages of the second power
supply;

the first storage capacitor is used to store a voltage

difference between the second power supply and the
data line voltage when the second switch and the third
switch are turned on, the first power supply and the first
switch are turned off, and voltages output by the data
line are changed to the data line voltages;

the first storage capacitor and the second storage capacitor

are also used to provide a driving voltage for the first
switch in the display stage.

10. The OLED display panel according to claim 7,
wherein the second storage capacitor is used to store a
threshold voltage of the first switch when the first switch, the
second switch and the third switch are turned on, the first
power supply is turned off, and when the voltages output by
the data line are equal to the voltages of the second power
supply;

the first storage capacitor is used to store a voltage

difference between the second power supply and the
data line voltage when the second switch and the third
switch are turned on, the first power supply and the first
switch are turned off, and voltages output by the data
line are changed to the data line voltages;

the first storage capacitor and the second storage capacitor

are also used to provide a driving voltage for the first
switch in the display stage.

11. The OLED display panel according to claim 8,
wherein the second storage capacitor is used to store a
threshold voltage of the first switch when the first switch, the
second switch and the third switch are turned on, the first
power supply is turned off, and when the voltages output by
the data line are equal to the voltages of the second power
supply;

the first storage capacitor is used to store a voltage

difference between the second power supply and the
data line voltage when the second switch and the third
switch are turned on, the first power supply and the first
switch are turned off, and voltages output by the data
line are changed to the data line voltages;

the first storage capacitor and the second storage capacitor

are also used to provide a driving voltage for the first
switch in the display stage.

12. The OLED display panel according to claim 7, further
comprising a fifth switch, wherein a control terminal of the
fifth switch is coupled to the enable signal line of the OLED
panel, an input terminal of the fifth switch is coupled to the
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first power supply, and an output terminal of the fifth switch
is coupled to the input terminal of the first switch.

13. The OLED display panel according to claim 8, further
comprising a fifth switch, wherein a control terminal of the
fifth switch is coupled to the enable signal line of the OLED
panel, an input terminal of the fifth switch is coupled to the
first power supply, and an output terminal of the fifth switch
is coupled to the input terminal of the first switch.

14. The OLED display panel according to claim 8,
wherein the first switch, the second switch, the third switch
and the fourth switch are designed as P-type thin-film
transistors.

15. The OLED display panel according to claim 7,
wherein the first switch is a driver transistor.

16. The OLED display panel according to claim 8,
wherein the first switch is a driver transistor.

17. A driving method of an OLED display device, wherein
the OLED display device comprises an OLED display panel,
the OLED display panel comprises a plurality of pixel
regions, each pixel region comprises:

a first storage capacitor, a second storage capacitor and a
light-emitting circuit; wherein the light-emitting circuit
comprises a first switch and a light-emitting unit; a
control terminal of the first switch is coupled to a first
terminal of the first storage capacitor, an input terminal
of the first switch is coupled to a first terminal of the
second storage capacitor and a first power supply, and
an output terminal of the first switch is coupled to the
light-emitting unit; a second terminal of the second
storage capacitor and a second terminal of the first
storage capacitor are coupled to a second power supply
through a second switch, and the control terminal of the
first switch is also coupled to a data line through a third
switch; a control terminal of the second switch and a
control terminal of the third switch are coupled to a
scan line; the driving method comprises:

in the storage stage, voltage differences between the
second power supply and data line voltages are stored
by the first storage capacitor, and the threshold voltages
of the first switch are stored by the second storage
capacitor;

in the display stage, the first switch is driven to be turned
on in terms of the voltage differences, stored by the first
storage capacitor, between the second power supply
and the data line voltage and the threshold voltages,
stored by the second storage capacitor, of the first
switch.

18. The driving method according to claim 17, wherein in
the storage stage, voltage differences between the second
power supply and data line voltages are stored by the first
storage capacitor, and the threshold voltages of the first
switch are stored by the second storage capacitor comprises:

turns on the first switch, the second switch and the third
switch first and then turns off the first power supply, and
after the voltages output by the data line are regulated
to be equal to the voltages of the second power supply,
the threshold voltages of the first switch are acquired
and stored by the second storage capacitor;

turns off the first switch, the voltages output by the data
line are changed to the data line voltages, and the
voltage differences between the second power supply
and the data line voltage are stored by the first storage
capacitor.
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19. The driving method according to claim 17, wherein in
the display stage, the first switch is driven to be turned on in
terms of the voltage differences, stored by the first storage
capacitor, between the second power supply and the data line
voltage and the threshold voltages, stored by the second
storage capacitor, of the first switch comprises:

turns on the first switch and turns off the second switch

and the third switch, and the first switch is driven to be
turned on in terms of the voltage differences, stored by
the first storage capacitor, between the second power
supply and the data line voltage and the threshold
voltages, stored by the second storage capacitor, of the
first switch.

20. The driving method according to claim 18, wherein in
the display stage, the first switch is driven to be turned on in
terms of the voltage differences, stored by the first storage
capacitor, between the second power supply and the data line
voltage and the threshold voltages, stored by the second
storage capacitor, of the first switch comprises:

turns on the first switch and turns off the second switch

and the third switch, and the first switch is driven to be
turned on in terms of the voltage differences, stored by
the first storage capacitor, between the second power
supply and the data line voltage and the threshold
voltages, stored by the second storage capacitor, of the
first switch.
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